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Introduction

GHD has prepared this groundwater monitoring well installation plan, on behalf of Evergreen
Resources Group, LLC (Evergreen), for the evaluation of soil and groundwater contamination at the
Braskem facility, AOI-8, Marcus Hook Industrial Complex, Marcus Hook, Pennsylvania.

Soil and groundwater will be evaluated and characterized on the site, and screened for direct
contact medium specific concentrations (MSCs). The investigation aims to verify if contamination is
migrating into AOI-8 from adjacent AOIs, and also to verify if any contamination from AQOI-8 itself is
migrating offsite.

This work plan presents the scope of work, schedule of activities, and reporting.

Scope of Work

The Scope of Work for AOI-8 Rl is presented in Table 1 and locations are shown in Figure 1.

21 Drilling Site Inspection

Prior to drilling, GHD, Evergreen and Braskem personnel will walk the site and examine each of the
five points where wells will be installed. GHD will check for visible evidence of utilities, examine
maps of the facility, and discuss the drilling plan with site personnel. GHD will work with the drilling
contractor Parratt-Wolff to complete One-Call Notifications on the proposed drilling locations and
perform other utility reviews with Braskem as appropriate. As agreed with Braskem, GHD will
contract a utilities locator service to mark underground utilities on the west side of the site and the
western half of the front of the site where the Bear Creek storm sewer is known to run. Following
utility mark out, a ‘soft dig’ will be performed at each of the drilling locations. Sweeney, a contractor
at MHIC, will backhoe down to 8 feet to clear each of the locations. In addition, power lines run
above several of the drilling locations. GHD will work with Parratt-Wolff to position the final
locations so that the tower of the rig is sufficiently isolated from overhead lines. GHD will complete
an Underground Utilities Checklist as shown in Appendix A.

2.2 Health and Safety

All contractors working with GHD and Parratt-Wolff will complete the Braskem safety training video.
They will all have up to date PSM training and TWIC cards. All workers will be familiar with this
Work Plan and Job Safety Analyses (JSAs, See Appendix B) prepared for the tasks involved in
completing the work scope. Daily safety tailgate meetings will be conducted prior to start of work to
review the tasks and hazards and means to mitigate risk of injury or property damage.

2.3 Well Installation

Five wells will be installed by Parratt-Wolff at the boundaries of AOI-8. Their locations were chosen
to monitor for constituents of concern that may be migrating into the facility from adjacent AQls, or
to monitor downgradient groundwater flow across AOI-8 itself.

MW-571 will be installed in the northwest of the facility. GHD will collect soil samples from the
excavated soils during ‘soft dig’ clearance. Upon attainment of the 8 foot depth, soils will be
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backfilled and compacted with the excavator. MW-571 will later be drilled through the compacted
backfill to depth. The target depth of all wells is 15 feet below ground surface. The well will be flush
mounted to the surface.

MW-570 will be installed at the southwest corner of the facility, on the grass by 10" street. The
Bear Creek storm sewer turns 90 degrees in this vicinity and runs approximately along the fence
line. Itis expected that there is sufficient space between Bear Creek and the street at this point.
Following ‘soft dig’ clearance and soil sampling, the well will be installed as described above. The
rig will access the site from 10" street. The monitor well will be installed through the compacted
backfill to a nominal depth of 15 feet below grade and completed with a flush mount cover.

MW-569 will be drilled on the grass in front of the main office building. The Bear Creek storm sewer
is expected to be closer to the street at this location. The well will be installed (following ‘soft dig’
clearance) between the sidewalk and the storm sewer. The rig will access the site from 10" street
and will be parked over the mound formed by the Bear Creek culvert. The monitor well will be
installed through the compacted backfill to a nominal depth of 15 feet below grade and completed
with a flush mount cover.

MW-568 is to be installed in the southeast corner of the property. The drill rig will enter through the
gate on Blueball Avenue near the intersection with 10" street. Following ‘soft dig’ clearance and
soil sampling, the monitor well will be installed through the compacted backfill to a nominal depth of
15 feet below grade and completed with a flush mount cover.

Finally, MW-567 will be installed in the northeast of the facility, approximately 15 feet beyond
Braskem'’s fence line. The drill rig will enter through the other gate on Blueball Avenue. The well
will be drilled adjacent to the overhead pipes (at a specific location to be identified by an SXL
representative) near the avenue towards the facility’s inner fence. Sweeney will backhoe to 8 feet
to verify that there are no underground utilities. The soils will be sampled and backfilled as
described above. The monitor well will be installed through the compacted backfill to a nominal
depth of 15 feet below grade and completed with a flush mount cover.

Drilling will performed with a combination rig using direct push methods for soil sampling and a
hollow stem auger for borehole advancement. Split spoons will be advanced to a depth of
approximately 15 feet to acquire soil samples. Samples will be collected for analysis at the 0-2 feet
below grade interval, and at the 2-15 feet below grade interval above the water table.
Spoils/cuttings during monitor well boring will be collected and drummed and staged on the
adjacent Sunoco property along Blueball Avenue. Evergreen will be responsible for removing and
disposing of the drums.

Following well installation, the wells will be developed by overpumping and surging until generally
free of suspended solids. Well development water will be collected in a container and managed
with soil cuttings by Evergreen. The monitor wells will later be surveyed for location and reference
point elevation by an Evergreen contractor.

2.4 Groundwater Sampling

Following monitor well installation and development the wells will be allowed to recover for two
weeks. Groundwater sampling will be performed using low flow methods. Purging water will be
collected and combined in a container on the adjacent Sunoco property (as for the soils described

GHD | AOI-8 Work Plan | 11110315 (1) | 2



above). Evergreen will be responsible for removing and disposing of the containerized development
and purge water.

2.5 Project Coordination

GHD and Evergreen will be in contact with Braskem should any changes to the plan arise or
problems occur.

Schedule

The activities proposed in this Work Plan will commence in April and be completed in May 2016. All
Site-related activities will be conducted in accordance with GHD's Health and Safety Plan.

Laboratory results are expected to be received one month following submittal of samples to the
laboratory. A summary of the results will be included in the RIR. The summary will include indoor air
analytical data, QA/QC data and an assessment of the indoor air data.

Recommendations regarding the need to conduct further evaluation of the vapor intrusion pathway
will be included in the RIR.
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TABLE 1

SUMMARY OF PROPOSED SITE CHARACTERIZATION ACTIVITIES
AOI 8 WORK PLAN
Marcus Hook Industrial Complex
Marcus Hook, Pennsylvania

“{ Monitoring Wells

 and 50l Borinigs Simentess’in Table 2" | of Propose
Screen
Approximately 5- Assess background impacts from
MW-571 X 15 ft. bgs GW/soil X X X adjacent areas
Screen
Approximately 5- Assess background impacts from
MW-567 X 15 ft. bgs GW/soil X X X adjacent areas
Screen
Approximately 5- Assess conditions for presence
MW-568 X 15 ft. bgs GW/soil X X X of NAPL from adjacent AOI 4
Approximately 5- Downgradient well to assess
MW-569 X 15 ft. bgs GW/soil X X X impacts from AOI 8
‘Screen
Approximately 5- Downgradient well to assess

MW-570 X 15 ft, bgs GW/soil X X X . impacts from AQI 8



Table 2
Constituents of Concern for Groundwater
~ AOI8
Marcus Hook Industrial Complex
Marcus Hook, Pennsylvania

METALS (dissolved) ’ CAS No.
Mercury 7439-97-1
Lead 7439-92-1
VOLATILE ORGANIC COMPOUNDS

1,2-Dichloroethane 107-06-2
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Benzene 71-43-2
Cumene 98-82-8
Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4
Methy! tertiary buty! ether 1634-04-4
Toluene 108-88-3
Xylenes (total) 1330-20-7
SEMI-VOLATILE ORGANIC COMPOUNDS

Anthracene . 120-12-7
Benzo(a)anthracene 56-55-3
Benzo (g,h,i) perylene 191-24-2
Benzo(a)pyrene 50-32-8
Benzo(b)fluoranthene 205-99-2
Chrysene 218-01-9
Fluorene 86-73-7
Naphthalene 91-20-3
Phenanthrene - 85-01-8
Pyrene 129-00-0
Other Parameters

pH -
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Appendix A

Underground Utilities Checklist




Underground Utilities Checklist (QSF-019)
Pre-Drilling/Excavation Checklist and Utility Clearance Log

Project number: Project name:

Date: Project location:

Public utility locator: Public utility locator phone number:
Date of public utility locator request: Public locator call reference number:
Private utility locator (If applicable): Private utility locator phone number:

Utilities (indicate that location/utility presence was checked)

Borehole/ Date Telephone | Water | Storm | Sanitary | Process | Gas Electrical | Cable | Overhead Other Comments/Warnings
Excavation location (mm/ddlyyyy) sewer | sewer sewer utilities

" Utility owner.”

Instructions: This checklist is to be completed by GHD personnel prior to initiation of field activities as a safety measure, to ensure that all underground utility lines, other underground structures, and
above-ground power lines are clearly marked in the area selected for boring or excavation.

Notes:

Client: Client representative: Phone number:

Client or property owner acknowledgement of utility clearance: (Client, property owner, or authorized agent signature)
Subcontractor acknowledgement of utility clearance: . (Subcontractor or subcontractor representative signature)
GHD field representative name: Signature:

GHD project manager's review/confirmation of locate completion:

In the event that client or property owner acknowledgement cannot be obtained, all boreholes shall be hydro vacuumed and the costs passed on to the client. Attach any clearance documentation from
utility owner/operator to this document.

GHD QSF-019 Rev. 0-07/01/2015 . Page 1 of 2 This completed form is a quality record



Underground Utilities Checklist for GHD Personnel

Pre-Drilling/Excavation Checklist and Utility Clearance Log

Drilling or excavation work may not proceed if any of the questions answered below are answered “No.” Implement stop work authority and contact the GHD project manager to discuss and resolve any
concerns or issues. Document the reason for a “No” answer in the comments section below.

Yes | No N/A Pre-Mobilization

O O O 1. Has a utility locator request been completed within the last 30 days (verify time limit with state or provincial law)? If no, stop work and comment below.

O O O 2. |s a scaled site plan, map or drawing showing the proposed borehole locations attached to this form?

| B ] 3. Does each borehole and excavation location allow for clear entry and exit, adequate workspace, and a clear path for raising the mast (or boom) and operating the drill rig and
all support equipment? Ensure that the minimum OSHA/state/provincial utility clearance requirements between the mast or boom and the power line(s) are met. For instance,
OSHA requires a minimum approach distance of 10 feet for systems below 50 kV and an increase of 4" for every 10 kV over 50 kV. Confirm if additional permits are required if
the boom or mast will be working 5 meters (15 feet) or less from the electrical lines.

] [ ] 4.  Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface or above-ground utilities shown on client's building plans?
Check here [] if plans not provided by client (therefore not applicable to this job.

] [ ] 5. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface or above-ground utilities shown on public right-of-way street
improvement or other public property plan or site map?

| O ] 6. Has the site representative, familiar with the site, indicated no knowledge of any subsurface or above-ground utilities within 3 metres (10 feet) of the proposed borehole and
excavation locations? (Review locations with site representative)

O ] ] 7. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface utilities identified during a geophysical survey?
Check here [] if no geophysical survey has been completed (therefore not applicable to this job).

] 1 ] 8. Have all utility locating service providers, notified by the public line locator, marked out their facilities in the vicinity of the borehole and excavation locations or otherwise
notified us that they do not have any facilities near the proposed locations? (Attached confirmation and utility locate sheets from public locator)

] O [l 9. Are all proposed borehole and excavation locations at least 1.5 meters (5 feet) from a visual line connecting two similar looking manhole covers?

] O ] 10. Are all proposed borehole and excavation locations at least 1.5 meters (5 feet) from a visual line perpendicular to the street from the water, gas, and electrical meters?

[l O ] 11. Are all proposed boring and excavation locations clear of pavement joints, curbs, crash posts, or other engineered structures?

] O O 12. Does the ground surface/pavement lack signs of previous excavation (e.g., no pavement subsidence, no differences in pavement texture or relief, no pavement patching)?

Pre-Drilling and Excavation
] [m] ] 13. Has it been verified that the proposed drilling or excavation work will not affect any work currently in progress?
O O O 14. Has the drill rig or heavy equipment been inspected prior to use and documented? (See Drill Rig Inspection Checklist or Mobile Equipment Safety Inspection Checklist)
15. Have barricades been erected to prevent unauthorized access, where applicable?
] O ] 16. Have all known live electrical or product lines within 3 meters (10 feet) of the dig path been visually verified? If no, comment below.
17. For boreholes that have not been cleared or are within 3 meters of a utility:
] O ] a. Before drilling have you cleared a hole to 2.4 meters (8 feet) below grade using an air-knife, or equivalent, before drilling and is the diameter of this hole greater than the
final outside diameter of the boring? If not required comment below.
(A ] O b.  Does the soil you encountered in the hand-dug hole appear to be native material (i.e., free of clean gravel, clean sand, aggregate base [gravelly sand ~ 10% fines] or
other non-native looking material)? If not required comment below.

Have the above concerns been discussed with the GHD project manager? [ Yes [ONo [ NotApplicable

Has the start of subsurface work been communicated to the GHD project manager? [ Yes [ No [ Not Applicable

Have the above concerns been discussed with the client? [ Yes [ONo [ Not Applicable

Has the scope of work been approved by the client? [ Yes [ONo [ Not Applicable

Comments:

GHD field representative name: Date:

GHD QSF-019 Rev. 0-07/01/2015 Page 2 of 2 This completed form is a quality record
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Job Safety Analysis (JSA)

Insert Name: Driving

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

Date Issued/Revised: 2/11/2016 6:22:21 PM Client: Evergreen Resources Management
Project Number: 11109626 Created By: cra\MMarcus | SIMOPS? YESINO | SSE on site? YESINO
Project Address: 3144 West Passyunk Avenue Philadelphia
Key Equipment:
Vehicle, valid driver's license, 360 degree topper
Task-specific Training:
Defensive Driving

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing

[] Type | (Top Impact) [[] Chemical Protective (ie. Nitrile) | []Harness [C]Full Face Mask | []Class|I [ Coveralls
ANSI/CSA Safety Glasses
[ Type Il (Side Impact) []Level 1 Light Duty [[] Goggles/Spoggles [[] Shock Absorb Lanyard [JHalf Face Mask | []Class Il [[] Fire Retardant
Clothing (FRC)
[] Class E (standard) ]| [ Face Shield [] Lifeline [] Anti- [] High Viz Clothing
Level 2 Light Duty with Protection Static
[JClass G [[] Level 3 Medium Duty [] Other* Cartridges [JFRC [] Long Pants
[[] Level 4 Heavy Duty [IN95 []P [J Long Sleeve Shirts
Foot Protection [JHigh Viz Hearing Protection Arc Flash/Shock Protection | []P100 [] Paper Tyvek
[JIndustrial Grade Safety Boots | [] Other* [C]NOT Required [[] Hazard Category 2 []P95 [] Polyethyene Tyvek
[] Rubber Boots [] Required [[]Hazard Category 4 [JR95 [] Other*
(industrial grade)
[]Hip Waders [[]Organic Vapour
* see key equipment |
Speciality/Other*

JSA | Driving | March 21 2016 | 1 of 6




Project Development Team

Name

Signature

-| Modified by

Reviewed by

Date

David Steele
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Job steps“)

Task activity

Potential hazard(s)®®

Corrective measure(s)l)

Person responsible (Print firs{
and last names)

1

Discuss STAR and SWA

Site personnel not aware of
STAR and SWA

e Project team (CRA) discusses importance of and
documentation procedures for SWA during pre job safety
meeting

e Discuss route, concerns, and alternate routes with
passenger and drivers of other vehicles

e Use SWA to stop any work that is unsafe

e Ensure proper vehicle selected for travel (use a truck if
going to construction site or area with rough conditions
that would damage a small vehicle?)

Driver and passenger

Check weather

Unexpected storm
Fog; rain; snow;
lightning/thunder
Heat/cold stress

e Check local weather forecast

e Discuss weather issues and precautions to take while
driving and on site during the pre job safety meeting

e If weather conditions (e.g., fog, rain, show, etc.) impair the
ability/vision of the driver, exit at nearest safe location and
assess the situation

e While on site, at first sign of lightning/thunder utilize SWA
and assess weather conditions

e [n extreme temperatures, ensure all personnel have proper
clothing, hydration, and heat/cold protection (e.g., canopy,
fan, glove warmers)

Driver or Passenger

Com_plete CRA Daily Operator Vehicle Checklist

JSA | Driving | March 21 2016 | 3 of 6

Damaged vehicle lights, tires,
windows, mirrors, horn
Inadequate vehicle documents
and/or safety items

e Check for fluid leaks under vehicle

e Test operation of headlights, front/rear turn signals, backup
lights, brake lights, and emergency flashers

e Visually check the pressure/wear of tires

e Ensure the vehicle has a properly inflated spare tire and
associated tools to install

e Assure windshield and window glass is clean and free
from obstructions

e Assure all fluids are topped off (e.g., windshield wiper
fluid) and scheduled routine maintenance has occurred
(e.g., oil changes).

e Test the windshield wipers and horn

e Verify vehicle registration, insurance card, and inspection
sticker is present and valid

e If the vehicle contains a first aid kit, fire extinguisher, and
road hazard kit, verify that all items with expiration dates
are current and that fire extinguisher has had documented
monthly check

e Do not use vehicle if any safety device is found not
functioning

Driver or Passenger
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Job steps!!) | Task activity Potential hazard(s)? Corrective measure(s)® ::;s;;:trisa'::en;'ble (Print firs{
4 Check and adjust seat, steering wheel, headrest, and e Back/body strain . Driver or Passenger
mirrors Blind spot Adjust seat, headrest, and steering wheel height so body is
e Impaired vision fully supported/comfortable and pedals are within easy
reach
Ensure mirrors are properly adjusted
5 Fasten seat belt(s) and ensure passengers' seat belts are  |@ Serious injury, ejection, or death [e Verify driver and passenger(s) seat belts are in good Driver or Passenger
fastened from collision and/or traffic condition and properly latched
citation
6 Ensure vehicle doors are locked e Serious injury, ejection, or death [ Manually lock all doors to vehicle prior to starting the Driver
from collision vehicle
e Unwanted intrusion
. e Lost eguipment
7 Start engine and check gauges and warning lights e Vehicle breakdown e Verify sufficient fuel and other hazard lamps (e.g., battery, | Driver
oil, and temperature) are not lit
8 Driving — Use defensive driving techniques and stay alert e Arriving late e Acknowledge and comply with all traffic regulations, laws, | Driver
e Collision and ordinances
e Blind spots of other vehicles e Do not use two way communicating devices or perform
e Injury or death to occupants or other distracting activities while vehicle is in motion
" other parties o Constantly scan intersections, move eyes, check mirrors,
and assess traffic lights (fresh vs. stale)
e Recognize other vehicle’s blind spots and minimize time
spent within these zones
e Maintain safety cushion around vehicle (front, sides, and
rear) and 4 second following distance (add an extra
second for each hazardous condition, triple following
distance in poor weather conditions}
e Signal well in advance before changing lanes or turning
Utilize all driving defensive techniques
9 Arrive at site e Pedestrian injury e Maintain awareness of pedestrian/vehicular traffic when | Driver
e Collision entering site and traveling to work zone
10 Park vehicle — assign a spotter if necessary (when in doubt |e Pedestrian injury e Maintain awareness of pedestrian/vehicular traffic Driver
use a spotter) e Collision e Park vehicle in pull through parking space or facing the exit
i e Property damage e Parking in a parking space that is not a designated parking
space will require the placement of the 360 degree topper
on the hood of the vehicle
e Use caution and mirrors/spotter when backing vehicle
e Set parking brake



Job steps!!) | Task activity Potential hazard(s)(? Corrective measure(s)'® :::‘s;:trisa'::::)lble (Print f"sﬁ
1 Demobilization — conduct a vehicle walk around inspection  [e Collision e Perform perimeter vehicle check Driver or Passenger
paying particular attention to path(s) of travel e Injury or death to occupants or |e Maintain awareness of pedestrian/vehicular traffic when
other parties exiting site
o Utilize defensive driving techniques .
e Complete post departure checklist and report vehicle
problems to company vehicle maintenance manager or
rental car agency
12 Report maintenance or mechanical problems upon returning |e Conditions worsen leadingto | Report vehicle problems immediately to company Driver
vehicle mechanical failure resulting in representative or rental car agency
collision and injury e Schedule and/or perform repairs as soon as possible

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are ‘performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. A hazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful" or "use as appropriate”.
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Site Personnel Participating in JSA Review:

| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

Name/Company R _|Sign o - Date
SSE(s) on job: Assigned mentor:
Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected
personnel prior to start of work.
Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:
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Job Safety Analysis (JSA)

Insert Name: Environmental-Site Recon
and Walkthrough

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

Date Issued/Revised:

3/21/2016 1:43:52 PM

Client:

Evergreen Resources Management

Project Number:

11109626

Created By: cra\dpsteele | sIMOPS? YESINO | SSE on site? YESINO

Project Address:

3144 West Passyunk Avenue Philadelphia

Key Equipment:

Basic PPE, hand/power tools based on site condition, site inspection checklist or notebook, JSA forms, pens, flashlight.

Additional PPE: Insect repellant. Coveralls may be necessary based on type of brush/plants/insects in work area(s) being inspected. Leather gloves if overgrown vegetation or

rundown buildings.

Task-specific Training:

SMART Safety training (STAR), JSA development, Poison Plant Identification

JSA | Environmental-Site Recon and Walkthrough | March 21 2016 | 1 of 5

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
[] Type | (Top Impact) [[] Chemical Protective (ie. Nitrile) [JHarness [C] Full Face Mask Class Il [] Coveralls
ANSI/CSA Safety Glasses
[] Type li (Side Impact) Level 1 Light Duty [[] Goggles/Spoggles [[] Shock Absorb Lanyard [[JHalf Face Mask | []Classlll | [T]Fire Retardant
Clothing (FRC)
Class E (standard) O [[] Face Shield [ Lifeline [] Anti- [[] High Viz Clothing
Level 2 Light Duty with Protection Static
[JClass G [] Level 3 Medium Duty [] Other* Cartridges [JmRc [JLong Pants
[[] Level 4 Heavy Duty [CIN95 [P []Long Sleeve Shirts
Foot Protection [] High Viz Hearing Protection Arc Flash/Shock Protection | []P100 [[] Paper Tyvek
Industrial Grade Safety Boots | [] Other* NOT Required [[]Hazard Category 2 []P9s [[] Polyethyene Tyvek
[C] Rubber Boots [[] Required []Hazard Category 4 [JR95 [] Other*
(industrial grade)




Fall Protection

Name ~

Signature

Hard Hat Gloves (ANSI/EN 388) Eye Protections APR Vest PPE Clothing
[] Hip Waders Organic Vapour
: * see key equipment - o
Speciality/Other*
Project Development Team Modified by Reviewed by Date

David Steele
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Job steps!!) | Task activity Potential hazard(s)®? Corrective measure(s){¥) :ﬁaslc;r;trisa;:::;lble (Print firs
1 Discuss STAR and SWA e Site personnel not aware of e Project team (CRA) discusses importance of and All persons on project team
STAR and SWA documentation procedures for SWA during pre job safety
meeting
e Use SWA to stop any work that is unsafe
2 Check weather e Unexpected storm, fog; rain; e Check local weather forecast Assessor
snow; lightening, thunder e Discuss weather issues and precautions to take while
. e Heat/cold stress driving and on site during the pre job safety meeting
e If weather conditions (e.g., fog, rain, snow) impair the
ability/vision of the driver, exit at nearest safe location and
assess the situation
e \While on site, at first sign of lightning/thunder utilize SWA
and assess weather conditions :
e [n extreme temperatures, ensure all personnel have proper
clothing, hydration, and heat/cold protection (e.g., canopy,
fan, glove warmers) i
3 Sign in e Site Manager and Operator not |e Sign in at front desk Assessor
aware of CRA staff presence in [ Ask to speak to Site Manager or alternate designate
facility or on grounds -
4 Don necessary CRA and client required PPE e Contact with recyclable material [¢ Wear all required PPE (hard hat, vest, boots, and glasses) | Assessor
or equipment at all times while in the facility
5 Unload equipment from vehicle ¢ Lifting hazards e Reduce travel distance when there is a need to carry/lift | Assessor
e Back injury materials
e Manual material handling o Make sure grip is adequate; wear leather/cotton gloves
e Cuts e Size up the load; if the object is too large or odd shaped
e Pinch points OR is in excess of 50 pounds (23 kg) then assistance
e Hand/foot injury (mechanical or a buddy lift) will be required
e Forgotten equipment o Lift with the legs (bend at the knees and use the leg
e Damaged equipment muscles) to protect the lower back and keep lower back in
a neutral position
e Avoid one handed carrying if possible; maintain
awareness of footing
e \Wear leather/cotton gloves and avoid placing
hands/fingers in pinch point locations
o Wear steel toed boots
e Verify requested equipment against warehouse form
e [oad equipment in an organized manner to prevent shifting
during transport or use cargo netting




Job stepsm

Task activity

Potential hazard(s)®

Corrective measure(s)(*®)

Person responsible (Print first
and last names)

6

Complete site inspection and walkover of the property and
work areas — Note any hazards that will impact site
personnel and/or their operations

e Slip/trip/fall hazards
e Insects/reptiles

e Pedestrian injury
e Poison plants

Check in with site personnel and sign appropriate visitor or
safety log (may require watching safety video [i.e., plant])
Check with site contact to determine safely accessible
areas and areas where PPE are required

Wear PPE as directed by site personnel or dependent upon
your evaluation of conditions

If building(s) looks dilapidated or in poor condition, do not
enter

Watch for vehicles or other mobile equipment moving
around

Make sure areas are well lit and you are accompanied by a
site representative (if applicable)

Watch where you step on pavement (potholes, dips, or
obstructions) and in vegetated/wooded areas (dips, holes,
branches, vines, etc.) i

Do not take photographs while walking

Do not talk on cell phone while walking

If in vegetated or wooded areas, watch for beehives,
wear insect repellent (if area and season dictate) as
needed, be mindful of gopher holes/tunnels, small animal
dens, snakes, stray dogs/cats, transient’/homeless
individuals, poison ivy/oak/sumac, etc.

Assessor

Sign out

e Site Manager and Operator not
aware that CRA staff have left
facility

Sign out at front desk
Ask to speak to Site Manager or alternate designate

Assessor

Demobilization

e Collision
e Injury or death to vehicle
occupants or other parties

Perform perimeter vehicle check

Maintain awareness of pedestrian/vehicular traffic when
exiting the site

Utilize defensive driving techniques

Complete post departure checklist and report vehicle
problems to company vehicle maintenance manager or
rental car agency ’

Assessor

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. Ahazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful” or "use as appropriate".
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Site Personnel Participating in JSA Review:
| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

Name/Company | Sign Date
|

i

SSE(s) on job: Assigned mentor:

Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected

m personnel prior to start of work.
< Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

ENVIRONMENT & PEOPLE GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:
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Job Safety Analysis (JSA)

Insert Name: Environmental-Oversight of
Monitoring Well Installation
and/or Soil Boring

JSA | Environmental-Oversight of Monitoring Well Installation and/or Soil Boring | March 21 2016 | 1 of 6

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).
Date Issued/Revised: 3/21/2016 1:43:51 PM Client: Evergreen Resources Management
Project Number: 11109626 Created By: cra\dpsteele | SIMOPS? YESINO | SSE on site? YES/NO
Project Address: 3144 West Passyunk Avenue Philadelphia
Key Equipment: ’
Air monitoring equipment; safety cones/fencing/barricades (not needed in vacant, fenced areas)

Task-specific Training:

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
[] Type I (Top Impact) [[] Chemical Protective (ie. Nitrile) [JHarness [] Full Face Mask Class Il [ Coveralls

ANSI/CSA Safety Glasses
[ Type li (Side Impact) Level 1 Light Duty [[] Goggles/Spoggles [[] Shock Absorb Lanyard [[]Half Face Mask | [] Class I [] Fire Retardant
Clothing (FRC)
Class E (standard) Fl [[] Face Shield [] Lifeline [JAnti- [[] High Viz Clothing
Level 2 Light Duty with Protection Static
[]Class G [[] Level 3 Medium Duty []other* Cartridges [JFReC []Long Pants
[[] Level 4 Heavy Duty [CIN95 [P [[] Long Sleeve Shirts

Foot Protection [ High Viz Hearing Protection Arc Flash/Shock Protection | []P100 [[] Paper Tyvek
Industrial Grade Safety Boots | [] Other* [CINOT Required [[] Hazard Category 2 []P9s [[] Polyethyene Tyvek
[C] Rubber Boots Required [[] Hazard Category 4 [JR95 [] Other*
(industrial grade)
[C]Hip Waders [[] Organic Vapour




Hard Hat

Gloves (ANSI/EN 388)

Eye Protections

Fall Protection

APR

Vest

PPE Clothing

* see key equipment

O

Speciality/Other*

Project Development Team

Name

Signature

Modified by

Reviewed by

Date

David Steele

JSA | Environmental-Oversight of Monitoring Well Installation and/or Soil Boring | March 21 2016 | 2 of 6
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Job steps(!) Task activity Potential hazard(s)!? Corrective measure(s)® :::,s;:;t":‘s;?::;ble (Print frst
1 Markout underground utilities e Property damage e Call public underground utility agency (One Call) atleast 5 | Project Manager and Site
e Explosion or more days prior to work activities Supervisor
e Electrocution e Review State Law pertaining to underground pipe line
e Injury safety and have private utility mark out performed
o Death e Expose lines if warranted (i.e., hand dig, test pit, or
daylight)
2 Conduct site walk,identify unsafe conditions and determine |e Traffic hazard e Maintain awareness of on site traffic and walking Site Personnel )
sample point locations e Slip/trip/fall hazards surfaces
e Biological hazard e When selecting soil boring locations, be aware of biological
e Overhead/underground hazards (e.g., ants, poison ivy, wasps) and
hazards overhead/underground hazards (e.g., overhead utilities,
concrete scarring, station canopy)
3 Equipment inspection e Pinch points e Discuss pinch points on equipment (e.g., drill rig, air knife, | Site Personnel
e Property damage pressure washer, etc.)
e | osttime due to damaged e Familiarize all personnel with location/operation of fire
equipment/parts extinguisher(s) and kill switch on drill rig
e Visually inspect equipment/parts for damage and document
inspections
4 Set up work zone for drilling e Traffic hazard ¢ Maintain awareness of on site traffic, work zones, walking | Site Personnel
o Slip/tripffall hazards surfaces, overhead hazards (e.g., canopy and low
e Property damage hanging overhead lines)
e Overhead hazards e Utilize barricades/cones/caution tape to define work zone
e Environmental impact and direct traffic
e Unstable ground conditions @ Wear leather/cotton when setting up barricades
e Be aware of any potential sensitive receptors and verify
all personnel are aware of the location of spill kit
e Inspect soil for loose, soft or unstable conditions under rig
jacks or outriggers




Person responsible (Print firs
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underground utilities are observed, utilize SWA and assess
situation.

e Monitor breathing zone and refer to HASP for action levels

e Monitor all personnel for signs and symptoms of heat/cold
stress and refer to HASP for recommendations

e Be aware of unsafe hoisting and material handling
practices

e Be aware of proper augering and auger handling
techniques. Visually monitor performance and functioning
of drill rig for signs of failure. Monitor safe drill
movement/positional setup.

e Decontaminate sampling equipment after collecting a
sample and decontaminate drilling equipment after each
borehole

e Watch where you step, look for debris which may be
covered by brush or rubble

Job steps(!) | Task activity Potential hazard(s)?® Corrective measure(s)(®) and last names)
5 Set up staging area e Traffic hazard e Maintain awareness of on site traffic and walking Site Personnel
e Slip/trip/fall hazards surfaces
e Lifting hazards e Utilize barricades/cones/caution tape to define work zone
e Back injury and direct traffic
e Manual material handling e Reduce distance needed to travel when carrying materials
e Pinch points and or equipment
e Heat/cold stress e Wear leather/cotton gloves when setting up barricades
e Size up the load, If the object is too large or odd shaped
OR is in excess of 50 pounds (23 kg) then assistance
(mechanical or a buddy lift) will be required.
e Lift with the legs (bend at the knees and use the leg
muscles) to protect the lower back and keep lower back in
a neutral position
e Avoid one handed carrying if possible; maintain
awareness of footing
e Avoid placing hands/fingers in pinch point locations
e In extreme temperatures, ensure all personnel have proper
clothing, hydration, and heat/cold protection (e.g., canopy,
fan, glove warmers)
6 Contractor oversight/ management of hole clearance/drilling |e Traffic hazard e Maintain awareness of on site traffic and practice good Site Personnel
activities e Slip/trip/fall hazards housekeeping
e Lifting hazards e Perform a prestart meeting, inform subcontractor of safe
e Back injury lifting practices
e Manual material handling e Refer to step 5 and the HASP for additional lifting
e Damage to underground utilities information
e Contaminant exposure e Ensure subcontractors don proper PPE (e.g., face shield,
e Heat/cold stress leather/cotton gloves, hearing protection). No loose
e Injury to personnel and public clothing.
e Cross contamination e Complete and sign off utility clearance. If non native
e Equipment failure material (e.g., pea gravel, sand, fill material) or




Job steps(!) | Task activity Potential hazard(s)®® Corrective measure(s){® :’:;s;:trisaz? ::)Ible (Print first
7 Construct well e Lifting hazards e Use proper lifting techniques as discussed in Step 5 and
e Back injury HASP
e Manual material handling e Prior to going into the borehole, inspect casing and other
e Cross contamination materials to ensure they are free of jagged/sharp edges
e Non approved construction e Confirm construction with project manager
e Slip, trip, and fall hazards e Ensure presence or other authorization by any required
e Eye injury inspectors for well installation/grouting
e Cuts e Keep pathways and work area clean of debris and
possible tripping hazards
e Use PPE and monitoring in accordance with the JSA
e Use safe cutting tools (no fixed open blade knives)
8 Site/boring security, clean site, demobilize e Traffic hazard e Use buddy system as necessary to remove traffic control
e Slip/trip/fall hazards e Do not work with your back to traffic
e Lifting hazards e Wear leather/cotton gloves when moving barricades
e Back safety e Maintain awareness of on site traffic and walking
e Manual material handling surfaces
i e Maintain proper lifting techniques as described in Step 5
and HASP.
e Ensure good house keeping methods are practiced. Work
area is kept clean of debris. -
e Leave site clean of refuse and debris
e Clearly mark/barricade any borings that need later topping
off or curing
e Notify-property personnel of departure
e Secure boring location if open overnight

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. Ahazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful" or "use as appropriate".
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Site Personnel Participating in JSA Review:

| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

'Name/Company Sign Date
SSE(s) on job: Assigned mentor:
Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected

m personnel prior to start of work.
< Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

ENVIRONMENT & PEOPLE GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:
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Job Safety Analysis (JSA)

Insert Name: Environmental-Soil Sampling

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

Date Issued/Revised: 2/11/2016 6:22:21 PM Client: Evergreen Resources Management
Project Number: 11109626 Created By: cra\MMarcus | simoPs? YESINO | SSE onsite? YES/NO
Project Address: 3144 West Passyunk Avenue Philadelphia

Key Equipment:
Air monitoring equipment, PPE

Additional PPE: Tyvek if Level C initiated; gloves dependent on the task and chemical contamination present or suspected present

Task-specific Training:
CRA Field Method Training on Soil Sampling Procedures

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
[] Type | (Top Impact) [[] Chemical Protective (ie. Nitrile) [[]Harness [[] Full Face Mask Class Il [] Coveralls
ANSI/CSA Safety Glasses
[ Type i (Side Impact) Level 1 Light Duty [[] Goggles/Spoggles [[] Shock Absorb Lanyard []Half Face Mask | [] Class Il [[] Fire Retardant
Clothing (FRC)
Class E (standard) [ [] Face Shield [] Lifeline []Anti- [] High Viz Clothing
Level 2 Light Duty with Protection Static
[JClass G [[] Level 3 Medium Duty []Other* Cartridges e [] Long Pants
[[] Level 4 Heavy Duty [IN95 [po [[]Long Sleeve Shirts
Foot Protection []High Viz Hearing Protection Arc Flash/Shock Protection | []P100 [[] Paper Tyvek
Industrial Grade Safety Boots | [T] Other* NOT Required [[] Hazard Category 2 pes [] Polyethyene Tyvek
[[] Rubber Boots []Required [[]Hazard Category 4 [CJR95 [] Other*
(industrial grade)
[] Hip Waders [[] Organic Vapour
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Hard Hat

Gloves (ANSI/EN 388)

Eye Protections

Fall Protection

APR

Vest

PPE Clothing

* see key equipment

Speciality/Other*

Project Development Team

Name

Signature

Modified by

Reviewed by

Date

David Steele
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Job stepst! Task activity Potential hazard(s)\?) Corrective measure(s)® ’ ::(ris 'c;r;trle.lsal:::;lble (Print irs{
1 Discuss STAR and SWA e Site personnel not aware of e Project team (CRA) discusses importance of and Site Personnel
STAR and SWA documentation procedures for SWA during pre job safety
meeting
e Use SWA to stop any work that is unsafe
2 Inspect and calibrate sampling and monitoring equipment e Lost time from improperly e Ensure all equipment is functioning properly Sampling Technician
functioning equipment e Complete Quality Control documents
e Incorrect sampling procedures/
collection due to malfunctioning
equipment
3 Prepare to collect soil samples e Lifting hazards e Size up the load; if the object is too large or odd shaped Sampling Technician
e Backinjury OR is in excess of 50 pounds (23 kg) then assistance
e Manual material handling (mechanical or a buddy lift) will be required
e Pinch points e Lift with the legs (bend at the knees and use the leg
e Cuts muscles) to protect the lower back and keep lower back in
e Punctures a neutral position
e Sample misidentification e Avoid one handed carrying if possible; maintain
' awareness of footing
e No bending or twisting while under load
o Refer to the HASP for additional lifting information
e Avoid placing hands/fingers in pinch point locations
e Use proper tools when opening container packaging
e Do not use fixed open blade knives when opening boxes
or containers
e Ensure the sample id label matches sample location with
site plan/CRA site supervisor/subcontractor
4 Opening the sample sleeve (if applicable) e Cuts due to sharp edges of e Use sleeve cutter for opening the sample sleeves Sampling Technician
sample sleeve e Keep hands clear of the sleeve when cutting
e Contaminant exposure e Wear nitrile gloves
e Maintain awareness of sharp edges of sample sleeve
5 Sample collection e Contaminant exposure e Wear nitrile gloves and replace between soil samples Sampling Technician
e Cuts from container breakage |e I[nspect glass bottles for breaks/cracks
e Sample misidentification e Do not attempt to use any suspect containers
e Close glass sample containers carefully to avoid breakage
o Check sample labels for accuracy prior to placing in cooler
6 Headspace screening of samples e Contaminant exposure e VWear nitrile gloves Sampling Technician
e Incorrect headspace readings |e Ensure proper calibration of equipment
7 Sample selection e Bottle breakage e Wear nitrile gloves when handling sample containers Sampling Technician
e Contaminant exposure e Confirm selected samples are correct based on work plan
e Pinch points selection criteria, PID readings, and soil boring logs
e Lost time due to incorrect e Avoid placing hands/fingers in pinch point locations (e.g.,
sample selection between cooler and lid)



Job steps(!) | Task activity

Potential hazard(s)(z'

Corrective measure(s)®)

Person responsible (Print firs
and last names)

material

8 Packing samples in cooler(s) e Bottle breakage e \Wear nitrile gloves when handling sample containers Sampling Technician
e Contaminant exposure e Pack glass containers in bubble wrap
e Cuts e Check COC against sample labels and SSOW for accuracy
e Pinch points before shipping
e Lifting hazards e Avoid placing hands/fingers in pinch point locations (e.g.,
e Back injury between cooler and lid)
e Manual material handling e Use proper lifting techniques as discussed in step 3
e Losttime due to incorrect e If possible use a dolly or cart if cooler is heavy or has to
sample packaging or hold time be moved over a long distance
exceedances e Ensure equipment and supplies are loaded correctly and
do not shift during transport
9 Investigation derived waste (IDW) management e Contaminant exposure e Wear nitrile gloves when handling IDW Sampling Technician
e Lifting hazards e Use proper lifting techniques as discussed in step 3
e Back injury e Avoid placing hands/fingers in pinch point locations
e Manual material handling e Maintain awareness of walking surfaces
e Pinch points e Label IDW with generator, a contact number, identification
e Slips/trips/fall hazards of contents, and site location
e Mislabeled waste e Specify IDW as either hazardous or non hazardous

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)

hazards.

2. A hazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful" or "use as appropriate".
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Site Personnel Participating in JSA Review:
| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

‘Name/Company Sign Date
SSE(s) on job: Assigned mentor:
Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected

“ personnel prior to start of work.
< Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

ENVIRONMENT & PEOPLE GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:
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Job Safety Analysis (JSA)

Insert Name: Environmental- Monitoring
Well Sampling

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

Date Issued/Revised: 2/11/2016 6:22:21 PM Client: Evergreen Resources Management
Project Number: 11109626 Created By: cra\MMarcus | SIMOPS? YES/NO | SSE on site? YESINO
Project Address: 3144 West Passyunk Avenue Philadelphia
Key Equipment:
Task-specific Training:

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
[] Type I (Top Impact) Chemical Protective (ie. Nitrile) ] []Harness [JFull Face Mask | [JClassli []Coveralls

ANSI/CSA Safety Glasses
[ Type Il (Side Impact) [JLevel 1 Light Duty [] Goggles/Spoggles [[] Shock Absorb Lanyard [ Half Face Mask | []Class il [[] Fire Retardant
Clothing (FRC)
[] Class E (standard) O [[] Face Shield [ Lifeline [] Anti- [[] High Viz Clothing
Level 2 Light Duty with Protection Static
[JClass G [[] Level 3 Medium Duty [] other* Cartridges OmRC [ Long Pants
[[] Level 4 Heavy Duty [CIN95 [P [] Long Sleeve Shirts
Foot Protection [] High Viz Hearing Protection Arc Flash/Shock Protection | []P100 [[] Paper Tyvek
[[]Industrial Grade Safety Boots | [ ] Other* []NOT Required [[]Hazard Category 2 []P95 [] Polyethyene Tyvek
[[] Rubber Boots [[] Required [[]Hazard Category 4 [JRrR95 [] Other*
(industrial grade)
[[]Hip Waders [[] Organic Vapour
* see key equipment O
Speciality/Other*
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Project Development Team

Name

Signature

Modified by

Reviewed by

Date

David Steele
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Job steps!!) | Task activity Potential hazard(s)? Corrective measure(s)!® ::;s;r;tris;;:::)lble (Print firsf
1 Coordinate site access e Delays or added work e Notify Station Manager of schedule
e Notify other required personnel if applicable (city,
regulators, private property owners, etc.)
2 Mobilize with proper equipment/ supplies for sampling e Delay or improper/unsafe e Review work plan to determine equipment/supply needs
performance of work due to e Make sure all sampling/gauging equipment is
improper equipment on site decontaminated
e Cross contamination of wells  |e Bring ice for sample storage
e Review THE HASP and gather necessary PPE
3 Notify other personnel on site e Unknown traffic or other work |e Meet with station attendant or other site personnel and
hazards explain planned activities
e Lack of communication
between all interested parties
4 Determine sampling order e Cross contamination of samples {@ Review prior analytical results and-set sampling order from
and wells due to incomplete lowest to highest concentration wells
decontamination of sampling
equipment
5 Perform STAR and tailgate safety meeting upon arrival at site @ Consider worst case scenario |e Review HASP with co workers
(including weather conditions) |e Highlight aspects identified by HASP and, if necessary, add
to HASP
e Get signature of all co workers on HASP
6 Set up exclusion zone(s) e |njury or exposure to publicor {e Implement exclusion zone setup instructions of THE HASP
other on site personnel (barricades, caution tape, cones, etc.)
e Slipftrip/fall hazards e Set up work area free of trip hazards
7 Gauge water levels and product thickness (where e Back strain e Don any additional PPE and initiate air quality monltonng in
applicable) in wells o Inhalation or dermal exposure to accordance with the HASP
chemical hazards e Maintain safe distance from well head
e Bend at knees, not waist
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Job steps!!) | Task activity Potential hazard(s)? Corrective measure(s)®) ::;sl(;r;tris:::ss)ible (Print first
8 Purge well(s) and collect purge water e Cross contamination e Decontaminate purging equipment between each sampling
e Lifting hazards location
e Back injury e Reduce travel distance when there is a need to carry/lift
e Manual material handling materials
o |[nhalation or dermal exposure to |@ Make sure grip is adequate; wear leather/cotton gloves
chemicals e Size up the load; if the object is too large or odd shaped
@ Slip/trip/fall hazards OR is in excess of 50 pounds (23 kg) then assistance
e Spilling contaminated water (mechanical or a buddy lift) will be required
e Lift with the legs (bend at the knees and use the leg
muscles) to protect the lower back and keep lower back in
a neutral position
e Avoid one handed carrying if possible; maintain
awareness of footing
e Use PPE and monitaring in accordance with the HASP
e Keep work area clear of tripping or slipping hazards
e Store purge water in appropriate containers
9 Collect samples in accordance with sampling plan e Cross contamination e Use PPE in accordance with the HASP
e Lifting hazards e Use PPE whenever handling or labeling samples
e Back injury e Decontaminate sampling equipment between each well
e anual material handling (unless disposable)
¢ Inhalation or dermal exposure to [¢ Refer to step 9 and the HASP for additional lifting methods
chemical hazards e Label samples in accordance with sampling plan
; e Slip/trip/fall hazards e Keep samples stored in proper containers, at correct
e Improper labeling or storage ‘temperature, and away from work area
e Injury due to acid burn e Wear nitrile gloves when handling bottles
(unsealed or leaking sample ¢ Handle bottles carefully
bottle)
e Injury from broken sample bottle
(cuts or acid burn)
10 Dispose or store purge water onsite e Lifting hazards e Use proper equipment to transport water (pumps, drum
e Back injury dollies, etc.)
e Manual material handling e Refer to step 9 and the HASP for additional lifting methods
e Exposure to chemicals e Where PPE in accordance with the HASP ‘
e |[f disposing through on site e Review any necessary instructions for use of on site
treatment system, damage or treatment systems
injury from improper use of e Label storage containers properly and locate in isolated
equipment area away from traffic and other site functions
e Improper storage or disposal e Coordinate off site disposal (where applicable)
11 Clean site/demobilize e Traffic e Use buddy system as necessary to remove traffic control
e Nuisance or safety hazard left |e Leave site clean of refuse and debris
on site ¢ Notify station personnel of departure, and note any purge
e Back strain water left on site
e Exercise caution when lifting coolers out of the trunk of a
car; use the buddy system if justified




Job steps!!)

Task activity

Potential hazard(s)?

Corrective measure(s)(®)

Person responsible (Print firs:
and last names)

12

Package and deliver samples to lab

Bottle breakage

Improper temperature
Exceeding hold times

Improper completion of Chain of
Custody (COC)

e Pack samples in ice, use bubble wrap/bags for sample
bottles

Use standard COC forms and labels

Submit samples to lab as soon as possible (no more than 3
days, but check sampling plan for any special
requirements such as rush turnaround or special hold time
restrictions)

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. A hazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful" or "use as appropriate".
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Site Personnel Participating in JSA Review:
| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

| Name/Company Sign ~ ~ Date
i
i
i .
SSE(s) on job: Assigned mentor:
Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected

m personnel prior to start of work.
< Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

ENVIRONMENT & PEOPLE GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:

JSA | Environmental- Monitoring Well Sampling | March 21 2016 | 6 of 6



Job Safety Analysis (JSA)

Insert Name: Drilling-Monitoring Well Pad
Construction

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

Date Issued/Revised: 3/21/2016 1:39:42 PM Client: Evergreen Resources Management
Project Number: 11109626 Created By: cra\dpsteele | sIMOPS? YES/INO | SSE on site? YES/NO
Project Address: 3144 West Passyunk Avenue Philadelphia

Key Equipment:
Wheel barrow, shovel

Task-specific Training:
Hand tool, hands on training

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
] Type I (Top Impact) [[] Chemical Protective (ie. Nitrile) [JHarness [] Full Face Mask Class I []Coveralls
ANSI/CSA Safety Glasses
[] Type Il (Side Impact) Level 1 Light Duty [[] Goggles/Spoggles [[] Shock Absorb Lanyard [ Half Face Mask | []Class Il [[] Fire Retardant
Clothing (FRC)
Class E (standard) O [[] Face Shield [ Lifeline []Anti- [[] High Viz Clothing
Level 2 Light Duty with Protection Static
[(Class G [] Level 3 Medium Duty [[] Other* Cartridges [JFRC [] Long Pants
[] Level 4 Heavy Duty [IN95 [P []Long Sleeve Shirts
Foot Protection []High Viz Hearing Protection Arc Flash/Shock Protection | []P100 [] Paper Tyvek
Industrial Grade Safety Boots | [] Other* NOT Required [] Hazard Category 2 []P95 [[] Polyethyene Tyvek
[C] Rubber Boots [] Required []Hazard Category 4 [JR95 [] Other*
(industrial grade)
[[] Hip Waders [[] Organic Vapour

JSA | Drilling-Monitoring Well Pad Construction | March 21 2016 | 1 of 4




Name

Signature

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
* see key equipment O
Speciality/Other*
Project Development Team Modified by Reviewed by Date

David Steele

JSA | Drilling-Monitoring Well Pad Construction | March 21 2016 | 2 of 4




Job steps(!) | Task activity Potential hazard(s)®? Corrective measure(s)®) aP::;s Iz';tr:sa'::ss)lble il
1 Review STAR process and SWA policy e Personal injury e Assess risks associated with this task and analyze how | All site personnel
e Equipment or property damage to eliminate or reduce the risks Remember to utilize your
SWA at any time
2 Site excavation- See Saw cutting and Jack hammering JSA's |e Property damage e Confirm utility clearance both above and below ground- Driller, helper
if removing concrete or asphalt e Explosion hand clear soils/ gravel to required depth
e Electrocution e Utilize good posture and keep lower back in a neutral
e Back strain position while digging
e Flying debris e Wear Kevlar, or leather gloves
e Use of appropriate eye/face protection
3 Removing soils , concrete, asphalt to place 2’ x 2' form for e Back strain Use proper lifting techniques when shoveling or lifting Driller , helper
concrete pad Drum up debris e Pinch points debris
e Traffic e Keep hands and body clear when transporting drums with
dolly or other mechanical means and make sure path is
clear prior to moving
4 Mixing concrete in a wheel borrow, with a shovel e Back strain Inhalation e Proper lifting or get help when needed Driller, helper
e Pinch points e Stand upwind or wear a dusk mask
e Skin irritation e Avoid contact to bare skin with cement products
5 Pouring concrete placing flush mount or procap, and e Back and knee strain e Maintain good posture when finishing and use knee pads | Driller, helper
finishing surface e Dermal irritants or a mat to protect knees while finishing pad keep cement
products from contacting bare skin

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. A hazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful" or "use as appropriate".
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Site Personnel Participating in JSA Review:
| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

’,N..ﬂ.','!ef Company Sign Date
!
SSE(s) on job: Assigned mentor:
Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected

m personnel prior to start of work.
< Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

ENVIRONMENT & PEOPLE GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:

JSA | Drilling-Monitoring Well Pad Construction | March 21 2016 | 4 of 4



Job Safety Analysis (JSA)

Insert Name: Chevron-Well Development

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

Date Issued/Revised:

3/21/2016 1:41:44 PM

Client:

Evergreen Resources Management

Project Number:

11109626

Created By:

cra\dpsteele | sIMOPS? YES/INO | SSE on site? YES/NO

Project Address:

3144 West Passyunk Avenue Philadelphia

Key Equipment:

Task-specific Training:

GHD SMART (BBS) Training, 40-Hour HAZWOPER, 8-Hour Refresher, Hazard Communication, Supervisor shall be training in CPR, First Aid, and have Supervisor Training

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
[] Type I (Top Impact) Chemical Protective (ie. Nitrile) [[]Harness [C] Full Face Mask Class I [ Coveralls
ANSI/CSA Safety Glasses
[[] Type Il (Side Impact) []Level 1 Light Duty Goggles/Spoggles [[] Shock Absorb Lanyard [ Half Face Mask | [ ] Class Il [] Fire Retardant
Clothing (FRC)
Class E (standard) [[] Face Shield [] Lifeline [] Anti- [C] High Viz Clothing
Level 2 Light Duty with Protection Static
[[JClass G [[] Level 3 Medium Duty []other* Cartridges [CFRC Long Pants
[[] Level 4 Heavy Duty [CIN95 [P Long Sleeve Shirts
Foot Protection [] High Viz Hearing Protection Arc Flash/Shock Protection | [|P100 [] Paper Tyvek
Industrial Grade Safety Boots Other* [] NOT Required [[]Hazard Category 2 P95 Polyethyene Tyvek
[C]Rubber Boots []Required [[]Hazard Category 4 [JR95 [] Other*
(industrial grade)
[] Hip Waders [[] Organic Vapour
* see key equipment O
Speciality/Other*

JSA | Chevron-Well Development | March 21 2016 | 1 of 8




Project Development Team

Name

Signature

Modified by

Reviewed by

Date

David Steele

JSA | Chevron-Well Development | March 21 2016 | 2 of 8




Person responsible (Print first{

JSA | Chevron-Well Development | March 21 2016 | 3 of 8

3.B = Improper work performance

3.C = Motion- Lifting hazards

Job steps(!) | Task activity Potential hazard(s)®? Corrective measure(s)®) sl Inst fnsas)
1 Discuss STAR, Stop Work Authority (SWA), Permit to Work
process and documents, and Hazard Recognition
1.A = Site personnel not aware of | 1.A.1 - Project team to discuss importance of documentation
STAR and SWA procedures for SWA
1.A.2 - Use SWA to stop any unsafe work
1.B = Personnel unclear on role 1.B.1 - Prior to start of work, the person responsible for
assignments regarding each corrective measure is assigned and listed on the JSA
implementation of corrective 1.B.2 - All personnel sign JSA and list their names in related
measures Person Responsible column
1.C.1 - Prior to start of work the responsible person (as
1.C = Corrective measures assigned) verifies each corrective measure has been
incomplete or incorrectly completed by listing their name in the appropriate box on the
performed JSA
1.C.2 - Supervisor verifies and signs that each control has
been implemented by responsible person
1.C.3 - Confirm that all applicable permits have been properly
completed and signed by appropriate parties
2 Coordinate site access
2.A - Work delays
2.A.1 - Notify client PM and respective property owners
2.A.2 - Notify other required personnel if applicable (i.e.
regulators)
3 Mobilize with proper equipment/supplies
3.A - Work delay 3.A.1 - Contact subcontractors to make sure they are aware

of their responsibilities to include safety, labor, equipment,
supplies, and PPE; select well development technique

3.B.1 - Review Site Safety Plan and permit conditions (if
applicable)
3.B.2 - Review well Construction details

3.C.1 - Use proper lifting techniques as discussed or, where
applicable, proper moving equipment




Person responsible (Print first]

Job steps!? | Task activity Potential hazard(s)® Corrective measure(s)®) and last names)

4 Perform STAR and safety meeting upon arrival at site
4.A - Insufficient information for

all personnel to work safely 4.A.1 - Discuss work steps, OE tenets, and SWA
4.A.2 - [dentify SSE employees and the proper course of
action along with evacuation routes

5 Set up any necessary traffic control
5.A = Motion- Struck by a vehicle | 5.A.1 - Use buddy system for placing traffic control
5.A.2 - Never work with your back to traffic
5B = Motion- Vehicle accident as | 5.A.3 - Wear brightly colored Class 2 traffic vest at all times
a result of improper traffic control
placement 5.B.1 - Follow traffic control plan
5.B.2 - Check the effectiveness of the placement after setup
6 ] Set up exclusion zone(s)
6.A — Motion- Injury or exposure 6.A.1 - Implement exclusion zone setup instructions of HASP
to public or other onsite personnel | 6.A.2 - Use orange traffic cones fence to secure the work
area unless working in a high foot traffic area
6.B ~ Motion- Slip hazards
6.C — Motion- Trip Hazards 6.B.1 - Set up clear walking paths between workstations
6.B.2 - Wear boots with adequate tread
6.C.1 - Watch where you step, look for debris which may be
covered by brush or rubble
7 Gauge water levels in wells
7.A ~ Chemical- Chemical 7.A.1 - Don proper PPE in accordance with the HASP
exposure 7.A.2 - Monitor air quality in accordance with the HASP
7.B = Motion- Back strain 7.B.1 - Bend at the knees and not at the waist
7.C = Motion- Traffic hazard 7.C.1 - Keep traffic hazards in view as often as possible

and position body facing entrance and exit points
7.C.2 - Pinches from well cover (subgrade wells), stick-up
well covers, hand or knee injury

JSA | Chevron-Well Development | March 21 2016 | 4 of 8




Job steps!V | Task activity

Potential hazard(s)(z)

Corrective measure(s)(:")

Person responsible (Print first]
and last names)

8 Well development set-up

JSA | Chevron-Well Development | March 21 2016 | 5 of 8

8.A = Mechanical- Personal injury
from mechanical failure

8.B = Chemical- Exposure to
contaminants

8.C = Chemical-
Cross-contamination

8.D ~ Motion- Back injury if using
hand development approach or
during pump placement

8.E — Gravity- Falling tools if using
development rig or drilling rig mast

8.A.1 - Ensure equipment is in proper working order

8.B.1 - Don proper PPE in accordance with site-specific plan
8.B.2 - Minimize potential for splashing inadvertent discharge
of well casing water when lowering downhole pump and
tubing

8.C.1 - Decontaminate all equipment before and after
entering the well

8.D.1 - Use proper lifting technique, do not lift over 50 lbs.,
take breaks and use buddy system

8.E.1 - If using cabling on development rig/drill rig, ensure
lifting hook safety latches are in-place and functioning
correctly.

8.E.2 - Check and ensure that rig lifting line cables are
operable and that cables are not kinked or otherwise
damaged




JSA | Chevron-Well Development | March 21 2016 | 6 of 8

. . . Person responsible (Print first]
(1) 2 3 p
Job steps Task activity Potential hazard(s){? Corrective measure(s)® and last names)
9 Well development by pumping
9.A = Mechanical- Personal injury | 9.A.1 - Ensure equipment is in proper working order
from mechanical failure
9.B — Chemical- Exposure to
contaminants 9.B.1 - Don proper PPE in accordance with site-specific
plan. Contain water and sludge as required in Scope Of
9.C = Chemical- Work.
Cross-contamination 9.B.2 - Ensure that all well development water from hoses
and pumps is collected for disposal
9.D - Pressure- Pump water
discharge line
9.C.1 - Decontaminate all equipment between well
development locations; collect all well decon water
throughout the project duration
9.D.1 - Ensure well development pumping hoses/lines are
secured to discharge tanks/drums throughout the well
development period
10 Collect and dispose of collected well development/purge
water
10.A = Motion- Lifting hazard 10.A.1 - Use proper lifting techniques as discussed above or
where applicable, proper moving equipment
10.B ~ Chemical- Exposure to
contaminants 10.B.1 - Use PPE and monitoring in accordance with the
HASP
10.C = Chemical- Improper 10.B.2 - Review any necessary instruction for use of on-site
storage or disposal treatment systems
10.C.1 - Label storage containers properly and locate in
isolated area away from traffic and other site functions;
communicate location of these drums to project manager
10.C.2 - Coordinate for drum pick-up and off-site disposal




Job steps(.”

Task activity

Potential hazard{s)?

Corrective measure(s)\®)

Person responsible (Print firs
and last names)

'1

1

Clean site/demobilize

11.A = Motion- Traffic hazards

11.B = Motion- Lifting hazard

11.A.1 - Use buddy system as necessary to remove traffic
control
11.A.2 - Do not work with your back to traffic

11.A.3 - Wear traffic vest

11.A.4 - Leave site clean of refuse and debris

11.A.5 - Clearly mark/barricade any borings well pads that
require curing

11.B.1 - Use proper lifting techniques as discussed above

1. Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. Ahazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on, ‘

caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught".

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements 'such as "be careful" or "use as appropriate".
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Site Personnel Participating in JSA Review:

| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

'Name/Company Sign Date

SSE(s) on job: Assigned mentor:

Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected
personnel prior to start of work.
Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

&S
I=0O
omG

ENVIRONMENT & PEOPL

GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:

JSA | Chevron-Well Development | March 21 2016 | 8 of 8



Job Safety Analysis (JSA)

Insert Name: Environmental-
Decontamination of Sampling
Equipment and Personnel
(PPE Level D)

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited to,
permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the appropriate training
prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority (SWA).

JSA | Environmental-Decontamination of Sampling Equipment and Personnel (PPE Level D) | March 21 2016 | 1 of 4

Date Issued/Revised: 3/21/2016 1:43:50 PM Client: Evergreen Resources Management
Project Number: 11109626 Created By: cra\dpsteele | sIMOPS? YESINO | SSE on site? YES/NO
Project Address: 3144 West Passyunk Avenue Philadelphia
Key Equipment:
Alconox/Liquinox, brushes
Task-specific Training:
Decontamination/Site Control; Quality Control/Sampling Plan
Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
[] Type I (Top Impact) Chemical Protective (ie. Nitrile) [JHarness [[] Full Face Mask Class Il [] Coveralls
ANSI/CSA Safety Glasses
] Type li (Side Impact) []Level 1 Light Duty [] Goggles/Spoggles [[] Shock Absorb Lanyard [ Half Face Mask | []Class Il [[] Fire Retardant
Clothing (FRC)
Class E (standard) il [ Face Shield [ Lifeline [JAnti- [] High Viz Clothing
Level 2 Light Duty with Protection Static
[]Class G [] Level 3 Medium Duty []other* Cartridges [JFRC Long Pants
[[] Level 4 Heavy Duty [IN95 []P Long Sleeve Shirts
Foot Protection [] High Viz Hearing Protection Arc Flash/Shock Protection | []P100 [] Paper Tyvek
Industrial Grade Safety Boots | [] Other* NOT Required [[]Hazard Category 2 [P [] Polyethyene Tyvek




N

Hard Hat Gloves (ANSI/EN 388) Eye Protections Fall Protection APR Vest PPE Clothing
Rubber Boots Required " | [}Hazard Category 4 R95 -[-] Other*
(industrial grade) : 3 :
[1Hip Waders ) [[] Organic Vapour
* see key equipment _ |l
Speciality/Other*

Project Development Team_ . .
Name _ N _____|signature _

Modified by Reviewed by Date

David Steele

JSA | Environmental-Decontamination of Sampling Equipment and Personnel (PPE Level D) | March 21 2016 | 2 of 4



Job steps!?) | Task activity Potential hazard(s)? Corrective measure(s)'> :::;s;; ';tri?::::)'ble (Print firs
1 Decontamination of sampling equipment (including pumps, e Contaminant exposure e Set up decon station to capture any spills to avoid cross Sampling Personnel
bailers, tubing, etc.) e Pinch points contamination and manage wastes
e Slip/trip/hit/fall hazards e \Wear appropriate PPE
e Lifting hazards e Scrub equipment clean then rinse and verify it is clean and
e Backinjury free of contamination
e Manual material handling e Avoid putting hands in or near pinch points
e Maintain good housekeeping and be aware of -
surroundings
e Size up the load; if the object is too large or odd shaped
OR is in excess of 50 pounds (23 kg) then assistance
(mechanical means, such as a dolly, cart, or a buddy lift)
will be required
o Lift with the legs (bend at the knees and use the leg
muscles) to protect the lower back and keep lower back in
a neutral position
e Refer to the HASP for additional liiting techniques
2 Decontamination of personnel e Contaminant exposure e Refer to the HASP for specific procedures but in general Sampling personnel
e Slip/trip/hit/fall hazards start with most contaminated article and remove until inner
gloves are the last item left
e Dispose of used PPE in accordance with site requirements
e Wash hands and face before eating, drinking, or using
tobacco products
e Take care when removing PPE (boots, gloves, etc.); sit’
down to remove/change boots as necessary
3 Management of waste derived from decontamination e Contaminant exposure e Containerize decon waste (e.g., water, used PPE) as Sampling personnel
activities e Lifting hazards required
e Back injury e Properly dispose of decon fluids (e.g., sediments)
e Manual material handling e Refer to step 1 and the HASP for additional lifting
information

1. Each Job or Task consists of a set of steps. Be sure to [ist all the steps in the sequence that they are performed. Specify the equipment or other details to set the basis for the potential (associated)
hazards.

2. A hazard is a potential danger. What.can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes an object; Caught - victim is caught on,
caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress/ergonomics/lifting techniques; Exposure - inhalation/skin
hazards. Specify the hazards and do not limit the description to a single word such as "Caught”.

3. Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and
specific. Use objective, observable, and quantified terms. Avoid subjective general statements such as "be careful" or "use as appropriate".

JSA | Environmental-Decontamination of Sampling Equipment and Personnel (PPE Level D) | March 21 2016 | 3 of 4




Site Personnel Participating in JSA Review:
| have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties | am responsible to fulfill. As part of my work, | know | have the responsibility
and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

_Name/Company Sign . Date
SSE(s) on job: Assigned mentor:
Presenter Signature: Date/Time:

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected

personnel prior to start of work.
Supervisor Signature: Date/Time:

Location of Mustering Point: Wind direction (current):

GHD Emergency contact (Name and verified phone number):

Supervisor Signature documenting Daily Debrief has been completed:

JSA | Environmental-Decontamination of Sampling Equipment and Personnel (PPE Level D) | March 21 2016 | 4 of 4




Appendix B

Soil Boring Logs and Well Construction Diagrams

GHD | RCRA Facility Investigation - AOI 8 Marcus Hook Industrial Center | 1110315.07 (2)



WELL CONSTRUCTION LOG

Project Name: Evergreen Marcus Hook Hole Designation: MW-567
Project No.: 11110315 Date Completed:  4/27/2016
Client: Evergreen Marcus Hook Drilling Method: Hollow stem auger
Location: AOI 8 GHD Supervisor: Matthew Marcus
Survey Information:

top of inner casing: longitude:

ground: latitude:

NOT TO SCALE 6 in. Diam. Above-Ground Security

Casing with Locking Cover

Leakproof Locking
Protective Casing Height: Flush Mount Cap with Lock
"~ Protective Casing

Existing Surface

B PR S B PSS ~ Yo ir e B B B i B B BB A
Concrete ong
?:\\\ — Boring:
% N N Diameter: 10"
\\\
Grout:
Composition: Concrete
Riser:
Diameter: 4"
Length: 7
Connections:
Material: PVC
1 ft, Top of Seal
Bentonite Seal —_—
Composition: Chips 4.92 ft, Bottom of Seal
7 ft, Top of Screen
Screen:
Slot Size: 20
Length: 10 Groundwater:
Diameter: 4" First Encountered, ft 12
Material: PVC Static Level, ft
Sand/Gravel
Size: 1
Material: Sand
Bottom Plug 17 ft,Bottom of Screen
Material: PVC ft,Depth of Bottom Plug
Connection: 17 ft,Depth of Boring

Depth from
Surface




STRATIGRAPHY LOG (OVERBURDEN)
Page 1 of 1
|Project Name: AOI 8 MarcusHook Drilling Contractor: Hole Designation:  MW-567
Project Number: 11110315 Driller: Date/Time Started: 4/21/2016 07:56
Client: Evergreen Drilling Method:  Backhoe/Hollow Stem Auger Date Completed: 4/27/2016
L ocation: AOI 8 Surface Elevation: CRA Supervisor:  Matthew Marcus
SAMPLE DESCRIPTION SAMPLE DETAILS
L Stratigraphic
| Intervals Order of Descriptors: S M Penetration R S | N
T | (depthsin ft bgs) S|A E Record E AN -
H Primary Component/Secondary Components AIMT Split Spoon Blows C MT \Y
o Relative Density/Consistency, Grain M|P H (e} PE P A
L F Size/Plasticity, Gradation/Structure, Color, P 1L O V L R | L
(0] R Moisture Content, Supplementary Descriptors L41.D E E V D U
G (0] A i ’ E [N R A E
Y M 14 0 # | G 6" 6" 6" 6" Y L | (ppm)
0 2 |Sandy silt with pebbles and cobbles, dry, fill materia. Dark brown. Light odor, no staining 3.3
2 3 |Sandy silt with pebbles, chunks of gray clay. Mostly light brown. Light odor, no staining 53
3 4.5 |Clayey silt with sands and pebbles. Gray to light brown, moaist, light odor, no staining. 16.1
45 6 |Clayey silt with sands/gravels/pebbles. Light brown/gray. Heavy staining, strong odor. 138
6 7 |Clayey silts, with sands/gravels. Light brown to gray, strong odor and staining. Moist 153
7 8 |Gray clay with brown with brown silts and sands. Moist. Strong odor and staining. 314
8 12 205,
8-8.5" Sandy silty clay, moist, strong odor, 205 ppm. 8.5-10' Gray clay, with trace silts and sands. gﬁg
Odor, moist. 485 ppm. 10-12": Same 124'
220, 268
12 16 |12-13.5' gray sandy clay, pockets of coarse gray sand, sheen, odor. 13.5-16' Light brown sand, no odor 56.7,63,23.9,45 3
or sheen, wet
Light brown sand, with silts, wet. 16-18.5": Light brown sand, trace gravels. 18.5-19": Find sand, 11.9,
tannish/light brown, light odor, no staining. 11.7,
16 20
11.9,
85,5.8
Notes and Comments HA - Hand Auger SS - Split-Spoon
NA - Not Available NIR: No Instrument Response.
WH - Weight of Hammer




Project Name:

Evergreen Marcus Hook

WELL CONSTRUCTION LOG

Project No.: 11110315
Client: Evergreen Marcus Hook
Location: AOI 8

Hole Designation:
Date Completed:
Drilling Method:

MW-568

4/27/2016

Hollow stem auger

Survey Information:

top of inner casing:
ground:

GHD Supervisor:  Matthew Marcus

longitude:
latitude:

NOT TO SCALE

Protective Casing Height: Flush Mount

Existing Surface

Grout:
Composition:

PP PRI IS

Concrete

6 in. Diam. Above-Ground Security

Casing with Locking Cover

Concrete

Bentonite Seal

Composition:

Screen:

Slot Size:
Length:
Diameter:
Material:

Sand/Gravel

Size:
Material:

Bottom Plug

Material:
Connection:

Chips

20
10
4"
PVC

Sand

PVC

Leakproof Locking
Cap with Lock
~—— Protective Casing

SR AR R RIS

——— Boring:
Diameter: 10"

Riser:
Diameter: 4"

Length: 5

Connections:

Material: PVC

1 ft, Top of Seal
3.17 ft, Bottom of Seal

5 ft, Top of Screen

Groundwater:
First Encountered, ft 9

Static Level, ft

15 ft,Bottom of Screen
ft,Depth of Bottom Plug
15 ft,Depth of Boring

Depth from
Surface




STRATIGRAPHY LOG (OVERBURDEN)
Page 1 of 1
JProect Name: AOI 8 MarcusHook Drilling Contractor: Hole Designation:  MW-568
Project Number: 11110315 Driller: Date/Time Started: 4/20/2016 13:20
Client: Evergreen Drilling Method:  Backhoe/Hollow Stem Auger Date Completed: 4/27/2016
L ocation: AOI 8 Surface Elevation: CRA Supervisor:  Matthew Marcus
SAMPLE DESCRIPTION SAMPLE DETAILS
L Stratigraphic
| Intervals Order of Descriptors: S M Penetration R S | N
T | (depthsin ft bgs) S|A E Record E AN -
H Primary Component/Secondary Components AIMT Split Spoon Blows C MT \Y
(6] Rélative Density/Consistency, Grain M|P H (0] P E P A
L F Size/Plasticity, Gradation/Structure, Color, Brjils O \Y B+l | r
(0] R Moisture Content, Supplementary Descriptors L1 1%D E E-V D U
G o A T E |N R A E
Y M i O # | G 6" 6" 6" 6" Y L | (ppm)
0 2 |Sandy silt with some pebbles, some staining light odor, dry 0.1
2 3 |Clayey silt, dark brown, moist, no staining or odor 0
3 4 |Clayey silt, light brown with trace sands and pebbles, some chunks of clay. No staining or odor 0
4 5 |Same, with more clay content, dry. 0
5 6 |Siltswith clay, trace sands. Light brown grading to orange. 0
6 7 |Same, clayey silt, orange, dry. 0
7 8 : " Ga g : : 0
Silty clay, clay is grayish, silt, orangish, moist.
8 12 |8-8.66" Clayey silt, orange, wet, no odor or staining. 8.66-9.75": Gravels to light brown fine sands, silt, 48" 0.0.0
wet. 9.75-12": Grades from light brown to gray silts to sand. Petro odor at ~11'. Wet. '4 6 j
12 16 |12-13.3": Fine sand, brown/gray, light petro odor, wet. No stain. 13.3-14.25": Coarser sand with 48"
gravel, light odor, wet. 14.25-16": Sands grade to gravelly/silty, gray/black, dense soil: weathered
mica? Wet, no odor.
Notes and Comments HA - Hand Auger SS - Split-Spoon
NA - Not Available NIR: No Instrument Response.
WH - Weight of Hammer




WELL CONSTRUCTION LOG

Project Name: Evergreen Marcus Hook

Project No.: 11110315
Client: Evergreen Marcus Hook
Location: AOI 8

Survey Information:
top of inner casing:
ground:

Hole Designation: MW-569

Date Completed:  4/26/2016

Drilling Method: Hollow stem auger

GHD Supervisor:  Matthew Marcus

longitude:
latitude:

NOT TO SCALE

Protective Casing Height: Flush Mount

Existing Surface

Concrete

Grout:
Composition:

Concrete

6 in. Diam. Above-Ground Security

F

Casing with Locking Cover

Leakproof Locking
Cap with Lock
“~—— Protective Casing

Bentonite Seal
Composition: Chips

Screen:
Slot Size: 20
Length: 10
Diameter: 4"
Material: PVC

Sand/Gravel
Size: 1
Material: Sand

Bottom Plug
Material: PVC
Connection:

i \ N [ Boring:
m\$ § § Diameter: 10"
A § N
N
Riser:
Diameter: 4"
Length: 3
Connections:
\C“ :{% Material: PVC

1 ft, Top of Seal

2.5 ft, Bottom of Seal

3 ft, Top of Screen

Groundwater:
First Encountered, ft 9

Static Level, ft

13 ft,Bottom of Screen

ft,Depth of Bottom Plug

13 ft,Depth of Boring

Depth from
Surface




STRATIGRAPHY LOG (OVERBURDEN)
Page 1 of 1
Project Name: AOI 8 MarcusHook Drilling Contractor: Hole Designation:  MW-569
Project Number: 11110315 Driller: Date/Time Started: 4/20/2016 12:00
Client: Evergreen Drilling Method:  Backhoe/Hollow Stem Auger Date Completed: 4/26/2016
IL ocation: AOIl 8 Surface Elevation: CRA Supervisor:  Matthew Marcus
SAMPLE DESCRIPTION SAMPLE DETAILS
L Stratigraphic
| Intervals Order of Descriptors: S M Penetration R S | N
T | (depthsin ft bgs) S|A E Record E AN -
H Primary Component/Secondary Components AIM T Split Spoon Blows Cc MT \%
(8] Relative Density/Consistency, Grain M|P H (0] P E P A
L F Size/Plasticity, Gradation/Structure, Color, PIL O Vv L R | L
(0] R Moisture Content, Supplementary Descriptors I D E E V D U
G (o} A i E|N R A E
Y M T O # | G 6" 6" 6" 6" Y L | (ppm)
0 2 |Sandy silt loam with pebbles and cobbles, dark brown, moist. No odor or staining 0
2 3 |Same 5
3 4 |Same, moist, dark brown silt with sands, trace clay and pebbles 0
4 5 |Same. Mesh netting in thisinterval. Chunks of gray clay 0
5 6 |Same, with more gray clay chunks 0
6 7 | Same, with chunks of black stained clayey silts with odor 0
L . same as above, with occasional large rocks. Moist, no odor or staining. 0
8 12 |0"-8": Silty sand, light brown. Moist to wet. 8"-16": clayey sand, light brown. 16"-31": Mottled clay
with silts and sands, reddish with gray and orange streeks. 31"-38": Greenish gray clay, with trace silts 0
and sands
12 13 |Waeathered rock, likely mica schist. Gravelly/sandy, black and white with shiny flecks, trace brown
silts. Refusal at 13'
Notes and Comments HA - Hand Auger SS - Split-Spoon
NA - Not Available NIR: No Instrument Response.
WH - Weight of Hammer




WELL CONSTRUCTION LOG

Project Name: Evergreen Marcus Hook Hole Designation: MW-570
Project No.: 11110315 Date Completed:  4/26/2016
Client: Evergreen Marcus Hook Drilling Method: Hollow stem auger
Location: AOI 8 GHD Supervisor:  Matthew Marcus
Survey Information:
top of inner casing: longitude:
ground: latitude:
NOT TO SCALE 6 in. Diam. Above-Ground Security
Casing with Locking Cover
= Leakproof Locking
Protective Casing Height: Flush Mount Cap with Lock
S~ Protective Casing
Existing Surface —
BB I B PP I b BB I P
Concrete
—— Boring:
§ Diameter: 10"
N
Grout: ®
Composition: Concrete @
<—§ Riser:
Diameter: 4"
N Length: 3"
:\?\\ Connections:
N N Material: PVC
N
\ 1 ft, Top of Seal
Bentonite Seal —_—
Composition: Chips 2.5 ft, Bottom of Seal
3 ft, Top of Screen
Screen:
Slot Size: 20
Length: 10 Groundwater:
Diameter: 4" First Encountered, ft 4
Material: PVC Static Level, ft
Sand/Gravel
Size: 1
Material: Sand
Bottom Plug 13 ft,Bottom of Screen
Material: PVC ft,Depth of Bottom Plug
Connection: 13 ft,Depth of Boring

Depth from
Surface




STRATIGRAPHY LOG (OVERBURDEN)

Page 1 of 1
Project Name: AOI 8 Marcus Hook Drilling Contractor: Hole Designation:  MW-570
Project Number: 11110315 Driller: Date/Time Started: 4/20/2016 11:00
Client: Evergreen Drilling Method: Backhoe/Hollow Stem Auger Date Completed: 4/26/2016
L ocation: AOI 8 Surface Elevation: CRA Supervisor:  Matthew Marcus
SAMPLE DESCRIPTION SAMPLE DETAILS
L Stratigraphic
| Intervals Order of Descriptors: S M Penetration R S 1 N
T | (depthsin ft bgs) S.|]A E Record E AN -
H Primary Component/Secondary Components AIMT Split Spoon Blows C MT V
(0] Relative Density/Consistency, Grain M|P H (0] PE P A
L F Size/Plasticity, Gradation/Structure, Color, P-] kO Vv L R | 2
(0] R Moisture Content, Supplementary Descriptors L1 D E E V D U
G (o} A T E [N R A E
Y M L O # | G 6" 6" 6" 6" Y L | (ppm)
0 2 |Silt loam, sandy with pebblefill. Light brown. Dry with trace organics 0
2 3 |Sameasabove, with some staining, light petro odor. 0.3
3 4 |Sandy silt, mostly stained, light odor. Ground water enters hole 36
4 5 |Clayey silt, dark gray to brown, wet with trace organics. Light odor, with some staining 0
5 6 |Clayey silt, chunks of pure gray clay, patches of dark brown silts, wet. Occasional cobbles 0
6 7 |Sameas6-7 5
7 8 . " . - 0
Clays and silts with trace sands. Light brown. No odor or staining
8 12 |0-19": Gray, coarse sand, wet. 19"-30": Gray grades to light tan, finer sand, wet. 30"-40": Grades to 40"
light brown, finer sand, somelight brown silt, wet, no odor or staining. 0.2,0.1,
0.0, 0.0,
0.2
12 16 |Norecovery. Residueis light brown wet sand. 0
Notes and Comments HA - Hand Auger SS - Split-Spoon
NA - Not Available NIR: No Instrument Response.

WH - Weight of Hammer




WELL CONSTRUCTION LOG

Project Name: Evergreen Marcus Hook Hole Designation: MW-571
Project No.: 11110315 Date Completed:  4/25/2016
Client: Evergreen Marcus Hook Drilling Method: Hollow stem auger
Location: AOI 8 GHD Supervisor: Matthew Marcus
Survey Information:

top of inner casing: longitude:

ground: latitude:

NOT TO SCALE 6 in. Diam. Above-Ground Security

Casing with Locking Cover

Leakproof Locking

Protective Casing Height: Flush Mount Cap with Lock
M~ Protective Casing

Existing Surface

BB I B DA

B B e S B B P

Concrete

— Boring:
Diameter: 10"

Grout:
Composition: Concrete
Riser:
Diameter: 4"
Length: 5
Connections:
Material: PVC
1 ft, Top of Seal
Bentonite Seal _—
Composition: Chips 3 ft, Bottom of Seal
5 ft, Top of Screen
Screen:
Slot Size: 20
Length: 10 Groundwater:
Diameter: 4" First Encountered, ft 5.7
Material: PVC Static Level, ft

Sand/Gravel |

Size: 1
Material: Sand

Bottom Plug 15 ft,Bottom of Screen
Material: PVC ft,Depth of Bottom Plug
Connection: 15 ft,Depth of Boring

Depth from
Surface




STRATIGRAPHY LOG (OVERBURDEN)

Page 1 of 1
Project Name: AOI 8 MarcusHook Drilling Contractor: Hole Designation:  MW-571
|Project Number: 11110315 Driller: Date/Time Started: 4/20/2016 09:00
IClient: Evergreen Drilling Method:  Backhoe/Hollow Stem Auger Date Completed: 4/25/2016
L ocation: AOI 8 Surface Elevation: CRA Supervisor:  Matthew Marcus
SAMPLE DESCRIPTION SAMPLE DETAILS
L Stratigraphic
| Intervals Order of Descriptors: S M Penetration R S | N
T | (depthsin ft bgs) S|A E Record E AN -
H Primary Component/Secondary Components AIM T Split Spoon Blows C MT V
o} Relative Density/Consistency, Grain M|P H (o} P E P A
I F Size/Plasticity, Gradation/Structure, Color, PlL Q Vv L R | L
o R Moisture Content, Supplementary Descriptors LIl D E E V D U
G o A T E|N R A E
Y M T 0 # | G 6" 6" 6" 6" Y L | (ppm)
0 1 |Sandy silt with gravel, light brown, dry. Pebblefill and fabric cloth at 1' bgs. 0
1 2 |Sandy silt, dark brown. Clumps of grey, crumbly silty clay fill material. Moist. Pebble/rock fill 0
2 3 |Sendy silt, someclay in dark gray clumps, moist 0
3 5 |Sandy silt, some clay, pebbles, dark brown. Moist, no odor or staining 27
5 6 |Dark brown sandy silt with clumps of gray clay, some pebbles throughout 3.1
6 7 |Mostly gray clay, with some sands and silt 21
7 8 Mostly gray clay, some dark brown silts, with trace sand and pebbles. No odor or staining. Moist 0
8 9.3 |Silty clay, gray with brown streaks. No odor or staining. Moist 02,05
9.3 12 |Tan sand, wet. Water table at roughly 9.3' 10.02
0.2,55
12 16 |Finegrey sand, with alight non-petro odor. Wet.
5.7,.33,
3.0,8.9,
23,45
Notes and Comments HA - Hand Auger SS - Split-Spoon
NA - Not Available NIR: No Instrument Response.
WH - Weight of Hammer




Appendix C

Pennsylvania Natural Diversity Inventory (PNDI)
Environmental Review

GHD | RCRA Facility Investigation - AOI 8 Marcus Hook Industrial Center | 1110315.07 (2)



Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-613649

PNDI Receipt: project_receipt_marcus_hook aoi_8 613649 FINAL_1.pdf

1. PROJECT INFORMATION

Project Name: Marcus Hook AOI 8

Date of Review: 9/23/2016 12:10:37 PM

Project Category: Hazardous Waste Clean-up, Site Remediation, and Reclamation, Other
Project Area: 22.97 acres

County(s): Delaware

Township/Municipality(s): MARCUS HOOK

ZIP Code: 19061

Quadrangle Name(s): MARCUS HOOK

Watersheds HUC 8: Lower Delaware

Watersheds HUC 12: Oldmans Creek-Delaware River

Decimal Degrees: 39.815342, -75.429249

Degrees Minutes Seconds: 39° 48' 55.2297" N, 75° 25' 45.2969" W

2. SEARCH RESULTS

Agency Results Response

PA Game Commission No Known Impact No Further Review Required
PA Department of Conservation and No Known Impact No Further Review Required
Natural Resources

PA Fish and Boat Commission No Known Impact No Further Review Required
U.S. Fish and Wildlife Service No Known Impact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to

threatened and endangered species and/or special concern species and resources within the project area. Therefore,

based on the information you provided, no further coordination is required with the jurisdictional agencies. This

response does not reflect potential agency concerns regarding impacts to other ecological resources,

wetlands.

Note that regardless of PNDI search results, projects requiring a Chapter 105 DEP individual permit or GP 5, 6, 7, 8, 9
or 11 in certain counties (Adams, Berks, Bucks, Carbon, Chester, Cumberland, Delaware, Lancaster, Lebanon, Lehigh,

such as

Monroe, Montgomery, Northampton, Schuylkill and York) must comply with the bog turtle habitat screening

requirements of the PASPGP.
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Pennsylvania Department of Conservation and Natural Resources

PNDI Receipt: project_receipt_marcus_hook_aoi_8 613649 _FINAL_1.pdf

Project Search ID: PNDI-613649

M

D Project Boundary

Marcus Hook AOI 8

D Buffered Project Boundary

Service Layer Credits: Sources: Esri, HERE, DeLorme, Intermap, increment P Comp.,

GEBCO, USGS, FAQ, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey,
Esri Japan, METI, Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap

contributors, and the GIS User Community
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Pennsylvania Department of Conservation and Natural Resources
PNDI Receipt: project_receipt_marcus_hook_aoi_8 613649 FINAL_1.pdf

Project Search ID: PNDI-613649

Marcus Hook AOI 8
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-613649
PNDI Receipt: project_receipt_marcus_hook aoi_8 613649 _FINAL_1.pdf

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission
RESPONSE:

No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Department of Conservation and Natural Resources
RESPONSE:

No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Fish and Boat Commission
RESPONSE:

No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

U.S. Fish and Wildlife Service
RESPONSE:

No impacts to federally listed or proposed species are anticipated. Therefore, no further consultation/coordination
under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq. is required. Because no take of
federally listed species is anticipated, none is authorized. This response does not reflect potential Fish and Wildlife
Service concerns under the Fish and Wildlife Coordination Act or other authorities.

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. Two review options are available to permit applicants for handling PNDI
coordination in conjunction with DEP’s permit review process involving either T&E Species or species of special
concern. Under sequential review, the permit applicant performs a PNDI screening and completes all coordination with
the appropriate jurisdictional agencies prior to submitting the permit application. The applicant will include with its
application, both a PNDI receipt and/or a clearance letter from the jurisdictional agency if the PNDI Receipt shows a
Potential Impact to a species or the applicant chooses to obtain letters directly from the jurisdictional agencies. Under
concurrent review, DEP, where feasible, will allow technical review of the permit to occur concurrently with the T&E
species consultation with the jurisdictional agency. The applicant must still supply a copy of the PNDI Receipt with its
permit application. The PNDI Receipt should also be submitted to the appropriate agency according to directions on
the PNDI Receipt. The applicant and the jurisdictional agency will work together to resolve the potential impact(s). See

the DEP PNDI policy at https:/conservationexplorer.dcnr.pa.gov/content/resources.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-613649
PNDI Receipt: project_receipt_marcus_hook aoi_8 613649 FINAL_1.pdf

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating species
status classifications. Because the proposed status represents the best available information regarding the
conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the same
consideration as the current legal status. If surveys or further information reveal that a threatened and endangered
and/or special concern species and resources exist in your project area, contact the appropriate jurisdictional
agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by county
found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also note that the
PNDI Environmental Review Tool only contains information about species occurrences that have actually been
reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and Natural U.S. Fish and Wildlife Service
Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section Endangered Species Section

400 Market Street, PO Box 8552 110 Radnor Rd; Suite 101

Harrisburg, PA 17105-8552 State College, PA 16801

Email: RA-HeritageReview@pa.gov NO Faxes Please

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services Bureau of Wildlife Habitat Management
450 Robinson Lane, Bellefonte, PA 16823 Division of Environmental Planning and Habitat
Email: RA-FBPACENOTIFY@pa.gov Protection

2001 Elmerton Avenue, Harrisburg, PA 17110-9797
Email: RA-PGC_PNDI@pa.gov

NO Faxes Please

7. PROJECT CONTACT INFORMATION

Name:
Company/Business Name:
Address:

City, State, Zip:
Phone:( ) Fax:( )
Email:

8. CERTIFICATION

| certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project type,
location, size or configuration changes, or if the answers to any questions that were asked during this online review
change, | agree to re-do the online environmental review.

applicant/project proponent signature date
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Appendix D

QA Plan/Field SOPs

GHD | RCRA Facility Investigation - AOI 8 Marcus Hook Industrial Center | 1110315.07 (2)



Quality Assurance/Quality Control Plan

Marcus Hook Industrial Complex and
Philadelphia Energy Solutions (PES) — Philadelphia
Refinery

Evergreen

GHD
410 Eagleview Boulevard, Suite 110 Exton Pennsylvania 19341 United States
11102641 | Report No 1 | April 4, 2016
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Introduction

This Quality Assurance/Quality Control (QA/QC) Plan outlines the procedures developed to ensure
the collection and analysis of quality data for the completion of investigations completed under the
United States Environmental Protection Agency (USEPA) Resource Conservation and Recovery
Act (RCRA) program, Pennsylvania Department of Environmental Protection (PADEP) Act 2
program and Pennsylvania and Delaware's Tank programs at the Marcus Hook Industrial Complex
(MHIC) and the Philadelphia Energy Solutions — Philadelphia Refinery (PES Refinery). This
document shall be used in conjunction with the Site-Specific Work Plans and Standard Operating
Procedures (SOPs) prepared for each site.

The QA/QC Plan is a planning document that provides a "blueprint" for obtaining the type and
quality of data needed to support environmental decision making. The QA/QC Plan integrates
relevant technical and quality aspects of a project and documents quality assurance and quality
control.

Quality Control Requirements

The field and laboratory QC requirements for the monitoring activities are discussed in the following
subsections. Specific QC checks and acceptance criteria are provided in the referenced analytical
methods.

2.1 Field Sampling Quality Control

Field QC requirements include analyzing reference standards for instrument calibration and for
routine calibration checks. Field QC samples for this project include, field duplicate samples to
assess the overall precision of the sampling and analysis event, equipment rinse blanks to ensure
proper cleaning of equipment is conducted between samples to avoid potential
cross-contamination, and trip blank samples to monitor cross-contamination of water samples by
VOCs. The frequency of collection of these field QC samples is summarized in the Site Specific
Field Activities and SOPs, to reflect that a duplicate will be collected 1 in 20 samples and a trip
blank will be collected per every sample shipment (cooler).

2.2 Analytical Quality Control

The laboratory QC requirements for the analyses include analyzing method blanks, instrument
performance checks, initial calibration standards, calibration verification standards, internal
standards, surrogate compound spikes, interference check samples, serial dilution samples,
MS/MSD samples, and LCSs. The acceptance criteria for MS/MSD, LCSs, and surrogate
compounds will be generated by the laboratory and included in the laboratory reports.

GHD | Report for Evergreen —Quality Assurance/Quality Control | 11102641 (1) | 1



Data Verification/Validation and Usability

All field and laboratory data will be reviewed, verified, and/or validated. These terms are defined as
follows:

e Datareview is the in-house examination to ensure that the data have been recorded,
transmitted, and processed correctly.

e Data verification is the process for evaluating the completeness, correctness, and
conformance/compliance of a specific data set against the method, procedural, or contractual
specifications.

e Data validation is an analyte- and sample-specific process that extends the evaluation of data
beyond method, procedure, or contractual compliance (i.e., data verification) to determine the
quality of a specific data set relative to the end use.

Field data and logbooks may be reviewed to ensure that the requirements of the sampling program,
including the number of samples and locations, sampling, and sample handling procedures, were
fulfilled.

Data verification/validation and usability assessments will be performed to ensure that the data are
scientifically defensible, properly documented, of known quality, and meet the project objectives are
described in the following sections.

3.1 Laboratory Data Review, Verification, and Validation
Requirements

Data review, verification and validation of the analytical data will be performed by each Consultant
completing the field activities. The evaluation and action criteria specified in this document will be
used for validating the data. Qualifiers assigned to the data will be consistent with the data qualifiers
specified in the validation guideline.

Stage 1 Verification and Validation Checks

One hundred percent of the sample results will go through a Stage 1 validation (verification). As part
of the data management process, each consultant will complete verification based on the Superfund
Guidance for Labeling Externally Validated Laboratory Analytical Data
(http://www.epa.gov/superfund/policy/pdfs/EPA-540-R-08-005.pdf). Data verification will consist of
the following items based on the guidance stated.

Stage 1 validation of the laboratory analytical data package consists of verification and validation
checks for the compliance of sample receipt conditions, sample characteristics (e.g., percent
moisture), and analytical results (with associated information). It is recommended that the following
minimum baseline checks (as relevant) be performed on the laboratory analytical data package
received for a Stage 1 validation label:

1. Documentation identifies the laboratory receiving and conducting analyses, and includes
documentation for all samples submitted by the project or requester for analyses.

2. Requested analytical methods were performed and the analysis dates are present.
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3. Requested target analyte results are reported along with the original laboratory data qualifiers
and data qualifier definitions for each reported result (and the uncertainty of each result and
clear indication of the type of uncertainty reported if required).

4. Requested target analyte result units are reported (along with their associated uncertainty
units if required).

5. Requested reporting limits for all samples are present and results at and below the requested
(required) reporting limits are clearly identified (including sample detection limits if required).

6. Sampling dates (including times if needed), date and time of laboratory receipt of samples,
and sample conditions upon receipt at the laboratory (including preservation, pH and
temperature) are documented.

s Sample results are evaluated by comparing sample conditions upon receipt at the laboratory
(e.g., preservation checks) and sample characteristics (e.g., percent moisture) to the
requirements and guidelines present in national or regional data validation documents,
analytical method(s) or contract.

Stage 2 Verification and Validation Checks

A minimum of 10 percent of the samples will go through a Stage 2 validation. When a laboratory
work order is selected, the entire work order will undergo Stage 2 validation. A minimum of

10 percent of the samples will be flagged for VUA. Laboratory work orders or sample delivery
groups (SDGs) that are selected for VUA will undergo validation based on the Superfund Program's
National Functional Guidelines.

The selection of samples that will undergo VUA process is designed to meet the needs of the site
investigation, characterization, remediation, and closure programs, such as tank closures. Sampling
that falls outside these programs will not undergo the VUA process. This includes samples that are
collected for permit compliance, such as RCRA and effluent wastewater, as well as product
samples, onsite soil reuse samples, and waste characterization samples.

Ten percent of samples will be selected based on the following hierarchy:

1. Sample package that will be selected will contain a field duplicate sample.

2. Sample package will be selected at random.

Samples that are collected in the field will provide the best information for completing the VUA
reports. The hierarchy is designed to provide the most useful information regarding sample analysis
integrity. Therefore, field duplicate samples have been assigned the highest priority. However, field
duplicate samples will only be prepared for groundwater samples, not for soil sampling events. If
there are insufficient field duplicate samples to meet the 10 percent goal, samples with field blanks
will be selected. Sample selection will be a subset of samples collected for a characterization or
closure events and will be calculated by taking 10 percent of the number of samples collected. For
program efficiency, entire SDGs will be selected for submission in the VUA process. Individual
samples should not be selected and processed unless there is an overriding reason to do so. The
exception to this scenario will be Aquaterra, where the consultant company working with Aquaterra
will validate the samples collected by them.
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Stage 2 data validation includes a review of the following QC data deliverables:
1. Technical Holding Times

Method Blanks

Surrogate Spikes

MS/MSD Results

LCS Samples

Field Duplicates

N o k0 N

Trip and Equipment Blank Samples
Stage 4 Verification and Validation Checks

Additional data validation may be completed for selected sites and/or sampling events, up to EPA
Level 4 data review, which includes all of the elements of a Stage 2 Validation and

i Evaluation of instrument performance checks (GC/MS)

Initial and continuing calibration checks (organic and inorganic analyses)
Review of internal standards (GC/MS)

Instrument blanks (inorganics)

Interference check samples (metals)

o o M 0 DN

Recalculations of sample results and reporting limits.

3.2 Groundwater Sampling Methods

Company specific valid codes will be added to the database. This will allow quick identification of
the consultant that has performed the verification and/or VUA. Stantec may append additional
codes for data management purposes to the codes provided in dt_result table approval_code field.
Valid codes are as follows:

Langan:

e LAN1 - Historical data collected by Langan - Level 1 Validation (Verification)
e LAN-VER - Langan performed verification

e LAN-USB - Langan performed usability

GHD:

e GHD-VER — GHD performed verification

e GHD-USB — GHD performed usability

Stantec:

e STN-VER - Stantec performed verification
e STN-USB - Stantec performed usability

This methodology creates a means for consultants to perform verification and usability on data
collected by another consultant.
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3.3

Data Updates in the Electronic Data Deliverables

All consultants will request EQuIS 4 file format Electronic Data Deliverables (EDDs) for data
management from the analytical laboratories. In order to facilitate the data updates in the database,
the following methodology is proposed.

1.

3.4

The consultant chemist / chemist team will open the .RES file for the EDD that has been
selected to be validated for usability. The file can be opened using Excel, Access, Notepad or
similar tool. Although, it is a best practice to open the file in a way to preserve the textual
nature of the EDD, it is unnecessary to do it in this case.

The chemist will use the result_comment field in the .RES file to enter the qualifiers
associated with the record and add a semicolon as a delimiter (;) followed by the reason code
for the qualification (e.g., U;SUR).

The .RES file is to be saved with a .USB extension at the end of the file. This file is to be
separate from the original .RES file provided and should not be used to over-write the original
.RES file that was sent with the EDD. This will result in the laboratory work order undergoing
VUA having five files instead of four for the EDD. For example:

e 1234.SMP
1234.TST
1234.BCH
1234.RES
1234.RES.USB

Stantec will use the fifth file to update the database with the appropriate qualifiers and codes
in validator_qualifiers and approval_a through approval_d fields in dt_result table in the
database.

Stantec will also change the validated y/n field in dt_result table in the database for the
particular EDD.

Validation Qualifiers

The following qualifiers should be used during the validation/usability process. These are based on
the NFGs and commonly used qualifiers.

Data Qualifiers and Definitions

u

uJ

NJ

The analyte was analyzed for, but was not detected above the level of the reported sample
quantitation limit.

The result is an estimated quantity. The associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected. The reported quantitation limit is
approximate and may be inaccurate or imprecise.

The analyte has been "tentatively identified" or "presumptively identified" as present and the
associated numerical value is the estimated concentration in the sample.
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R The data are unusable. The sample results are rejected due to serious deficiencies in
meeting QC criteria. The analyte may or may not be present in the sample.

B The analyte was detected in the method, field, and/or trip blank.
If additional qualifiers are required, please forward the suggestions to the Stantec PM (Jennifer

Menges) or the Stantec Data Management Lead (Andrew Bradley), and they will be added to the list
of approved codes.

Reason codes

A list of reason codes are available for validation. If additional codes are required, please forward
the suggestions to the Stantec PM (Jennifer Menges) or the Stantec Data Management Lead
(Andrew Bradley) for addition to the list of approved codes.

Submitting data, Validation CODES for inclusion in the database

EDDs will be submitted to the database using the SharePoint portal intake forms. The appropriate
qualifiers and codes that have been added to the result_comment field in the .RES.USB file will be
included in the submission.

Data Usability Report

Data usability reports will be generated as required for characterization or final reporting to the
agencies. Each consultant will be responsible for their own VUA report. A VUA report template will
be created for consistency in reporting. The template will be completed using the Data Usability
Checklist completed by the chemist.

Revision History

Revision Record

Prepared By

1.0 Initial creation of document = Gus Sukkurwala/Jennifer Menges/ 5/31/2015
Andrew Bradley

Reason Codes

Reason Reason Description
Code

General Use

EC Result exceeds the calibration range.

HT Holding time requirement was not met

MB Method blank or preparation blank contamination

LCS Laboratory control sample evaluation criteria not met

FB Field blank contamination

RB Rinsate blank contamination

SQL The analysis meets all qualitative identification criteria, but the measured
concentration is less than the reporting limit.

FD Field duplicate evaluation criteria not met

TvP Total to Partial criteria not met

RL Reporting limit exceeds decision criteria (for non-detects)
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Reason Reason Description
Code

Inorganic Methods

ICV Initial calibration verification evaluation criteria not met

CcCV Continuing calibration verification evaluation criteria not met

CCB Continuing calibration blank contamination

PB Preparation Blank

ICS Interference check sample evaluation criteria not met

D Laboratory duplicate or spike duplicate precision evaluation criteria not met
MS Matrix spike recovery outside acceptance range

PDS Post-digestion spike recovery outside acceptance range

MSA Method of standard additions correction coefficient _0.995

DL Serial dilution results did not meet evaluation criteria

Organic Methods

TUNE Instrument performance (tuning) criteria not met

ICAL Initial calibration evaluation criteria not met

CCAL Continuing calibration evaluation criteria not met

SUR Surrogate recovery outside acceptance range

MS/SD Matrix spike/matrix spike duplicate precision criteria not met

MS Matrix spike recovery outside acceptance range

IS Internal standard evaluation criteria not met

LM The PFK lock mass SICPs indicate that ion suppression evident

ID Target compound identification criteria not met

Results Reported for Analytes Analyzed Multiple Times

NSR Not selected for reporting because the result was qualified as unusable
NSDL Not selected for reporting because diluted resulted was selected for reporting
NSQ Not selected for reporting because result was lesser quality based on data validation
NSO Not selected for reporting because of other reason

Bias Codes

H Bias in sample result likely to be high

L Bias in sample result likely to be low

| Bias in sample result is indeterminate

3.9 Verification and Validation Summary

Field data will be verified by reviewing field documentation and chain-of-custody records. Data from
direct-reading field instruments will be verified by reviewing calibration and operating records and
the QC data specified in this QA/QC Plan.

Verification of sample collection procedures consists of reviewing sample collection documentation
for compliance with the requirements of the workplan and QA/QC Plan. If alternate sampling
procedures were used, the acceptability of the procedure will be evaluated to determine the affect
on the usability of the data. Data usability will not be affected if the procedure used is determined to
be an acceptable alternative that fulfills the measurement performance criteria in this QA/QC Plan.

The results of the data verification/ validation procedure will identify data that do not meet the
measurement performance criteria of this QA/QC Plan. Data verification/validation will determine
whether the data are acceptable, of limited usability (qualified as estimated), or rejected. Data
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qualified as estimated will be reviewed and a discussion of the usability of estimated data will be
included in the data validation report.

Data determined to be unusable may require corrective action to be taken. Potential types of
corrective action may include resampling by the field team or reanalysis of samples by the
laboratory. The corrective actions taken are dependent upon the ability to mobilize the field team
and whether or not the data are critical for project DQOs to be achieved.

3.6 Verification and Validation Summary

Data use limitations will be identified in data usability write up. Field information will be reviewed to
ensure that all sampling procedures and field measurements were conducted in accordance with
the requirements of the Site Specific Field Activities and SOPs. Field measurements obtained or
data from samples collected using procedures inconsistent with the requirements of the Site
Specific Field Activities and SOPs will be evaluated and may require that additional samples are
collected or the use of the data be restricted.
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EVERGREEN FIELD PROCEDURES
PHILADELPHIA REFINERY COMPLEX

PHILADELPHIA, PENNSYLVANIA

1.  LIQUID LEVEL ACQUISITION

Responsible Personnel: Technicians and Geologists

Training Qualifications:

All field personnel involved in liquid level acquisition shall have, as a minimum, completed
OSHA 40 HOUR HAZWOPER training, PSM training, and obtained a TWIC Card as well as
completing the 3-day minimum field training requirements as specified within the Corporate
Health and Safety Plan. Prior to solo performance of liquid levels, all field personnel will have
performed a minimum of three site visits under the direct supervision of experienced personnel.

Health and Safety Requirements:
Personal Protective Equipment (PPE) Required:

Level D attire including steel toe/steel shank boots, NOMEX coveralls, and an H2S
meter are required to be worn. Based on site conditions, Level C attire may be required.
The PPE required to upgrade to Level C may include: nitrile gloves, disposable
outerboots, Tyvek coveralls, and a respirator. Safety glasses or hard hats may also be
required in certain areas.

Site Controls:

Safety cones and or caution tape should be used in high traffic areas. The "Buddy
System" may also be employed in high traffic areas. ‘

Potential Hazards:

Traffic, pinch and trip, chemical (airborne and physical contact) and biological are all
likely hazards to be encountered on-site. Additional hazards are mentioned in the site-
specific HASP.

Materials and Equipment Necessary for Task Completion:

Electronic oil/water interface probe or conductivity water line, decontamination supplies
(liquinox, deionized-distilled water, appropriate containers, scrub brush, and sorbent pads or
paper towels), and air monitoring instruments (optional, based on previous site visits).

Methodology:
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The task involves the deployment of a liquid sensing probe into a well (in most cases), recording
the reading, and decontaminating the probe. The recorded field readings can then be utilized
for one of several applications including: well sampling, water table gradient mapping, separate-
phase hydrocarbon occurrence, thickness, and or gradient mapping, and various testing
procedures.

The proper procedure for liquid level acquisition from a well is as follows:

1)
.2)

3)

4)
5)
6)

7)

8)
9)

The wells should be gauged in order of least to most contaminated based on existing
sampling data or separate-phase hydrocarbon occurrence.

The gauging instrument is decontaminated prior to initial deployment and after each well to
prevent cross contamination between wells.

Decontamination procedures include the following steps:
a) Remove gross contaminants with sorbent pad or towel.
b) Rinse/scrub equipment with water.
c) Scrub equipment in Liquinox®/deionized-distilled water solution.
d) Double rinse with deionized-distilled water.
e) Airdry.

The well(s) to be gauged may need to be marked off with safety cones and or caution tape
in order to protect personnel from auto traffic; the "Buddy System" may also be employed.

The manhole cover is then lifted off of the well head. A pry bar may be needed fo prevent
personal injury in the case of large manhole covers.

The probe is lowered into the well until the instrument signals contact with liquid.

The corresponding reading is recorded when the instrument signals either water or product.
A clear bailer may be used to verify the existence or approximate amount and appearance
of product.

The probe is then retracted from the well and decontaminated accordingly.

The well is then secured appropriately.

10) Note the start and stop time for gauging round in the field book.

2.

GROUNDWATER MONITORING PROCEDURES

Responsible Personnel: Technicians and Geologists
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Health and Safety Requirements:

Site specific HASP must be completed and reviewed by field personnel. Ambient air monitoring
will be performed quarterly at all treatment areas to determine the necessity of PPE upgrade.
As a minimum, level "D" attire will be worn.

Training Qualifications:

All field personnel involved in groundwater monitoring shall have, as a minimum éompleted
OSHA 40 HOUR HAZWOPER training and completed the 3 day minimum field training
requirements. Prior to groundwater monitoring, all field personnel will have sampled a minimum
of three sites under the direct supervision of experienced personnel. Field personnel will also
have experience in vapor monitoring techniques and sampling equipment decontamination.

Materials and Equiprhent Necessary for Task Completion:

A list of equipment required to access, gauge, purge, and sample site monitoring wells is
presented below. Also listed are. materials necessary to store, label, preserve, and transport
groundwater samples.

e Current site map detailing well Iocations; '

= Field data book for recording site data;

. Liquid level gauging device (graduated, optical interface probe);
» Keys and tools to provide well access;

» Appropriate sample containers and labels: volatile samples will be collected in

laboratory provided 40 milliliter (ml) glass vials with plastic caps fitted with Teflon ©

lined septa; all sample bottles will be laboratory sterilized and will contain the
appropriate preservative, if applicable;

e Appropriate well purging apparatus as determined by volume of groundwater to be
purged and compounds to be analyzed;

» Teflon © (or equivalent) bottom-loading bailer to extract groundwater sample;
= Clean nylon or polypropylene bailer cord;

< Disposable nitrile sampling gloves;

+ Decontamination supplies;

- Calibrated five-gallon bucket and watch or stopwatch to determine discharge rate
during ’ purging;
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« Blank chain-of-custody fo'rms; and

e Cooler and ice for sample preservation.

Methodology for Three Well Volume Sampling:

Prior to actual site visitation for the groundwater sampling event, the following data will be
reviewed to ensure proper preparation for field activities:

» Most recent quuid' level data from all wells;

e« Most recent analytical data from all wells to determine gauging and sampling
sequence; and '

 Well construction characteristics.

Each monitoring well to be sampled will be gauged to obtain liquid level data immediately prior
to initiation of the sampling process. Refer to Liquid Level Gauging SOP for appropriate well
gauging procedures. Liquid level data will be recorded in a field book. Should fre'e-phase
~ petroleum product be detected by the gauging process and verified through inspection in a
pre-cleaned acrylic bailer, groundwater sampling will not be conducted at that location.

The sampling procedure will be initiated by purging from the well a minimum of three well
volumes, except in cases where the well is pumped dry, as referenced below. Well purging is
performed to remove stagnant water and to draw representative water from the aquifer into the
well for subsequent sampling and analysis for the established parameters. In extreme cases
where a well is pumped dry and/or shows little recharge capacity, the well will be evacuated
once prior to sample procurement. Well volume calculations will be based on total well depth as
determined during well installation and depth-to-water measurements obtained immediately
prior to sampling.

Down-hole pre-purge, post-purge, and sampling water quality readings will be collected. The
parameters to be monitored and recorded will include. dissolved oxygen, turbidity, pH, specific
conductance, redox potential, and temperature.

Well purging can be performed with various equipment including: a dedicated bailer for hand
bailing low volumes of water; a surface mounted electric centrifugal pump with dedicated
polyethylene tubing; and/or submersible pump (when the depth to water is greater than 20 feet)
with dedicated polyethylene tubing. During pumping, the intake will be placed directly below the
static water surface and slowly lowered during the purging process. This procedure may not
prove necessary in low-yielding wells but is important in high-yielding, permeable strata where
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an intake initially placed deep in a well may draw laterally and have little influence in exchanging
water from shallower depths within the well bore.

Flow rate during well purging will be approximated by the bucket and stop watch method. The
duration of pumping required to remove three well volumes will be calculated directly from this
flow rate. All fluids removed during purging will be treated on-site with activated carbon.

The sequence of obtaining site groundwater samples will be based upon available historical site
data for existing wells and soil organic vapor analyzer (OVA) readings for newly installed wells.
Site wells will be sampled in order from the lowest to highest. concentration of water quality
indicator parameters based upon the most recent available set of laboratory analyses to reduce
the potential for sample cross-contamination. Groundwater samples will not be obtained for
analysis from any well containing measurable free product.

The following sequence of procedures will be implemented for the collection of groundwater
samples from monitoring wells.

1) Establish a clean work area where sampling equipment will not come in contact with the
ground or any potentially contaminated surfaces.

2) Use a laboratory, pre-cleaned Teflon® sampling bailer for each well.
3) Use a clean pair of nitrile gloves. |

4) Attach an appropriate length of unused, clean nylon or polypropylene cord to the designated
sampling bailer.

5) Select appropriate laboratory-sterilized sample containers.

6) Slowly lower sampling bailer into well until water surface is encountered; continue to lower
the sampling bailer into the standing water column to one foot below the water surface.

7) Retrieve bailer at a steady rate to avoid excess agitation.

8) Visually inspect bailed sample to ensure that no free product or organic detritus has been
collected.

9) Uncap first designated sample vial and fill from bailer as rapidly as possible but minimizing
agitation; secure septum and lid.

10) Inspect sealed sample for entrapped air; if air is present within sample vial. Remove lid and
repeat vial filling, sealing and inspection process until no air is present.

11) Repeat Steps 9 and 10 for the second designated vial; all volatile parameter samples will be
collected in duplicate.
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12) Complete and attach labels to sample containers noting sample collector, date, time, and
location of sample; record same data in field book.

13) Place samples in ice-filled cooler in such a manner as to avoid breakage. Samples collected
for VOC analysis will be maintained at a temperature of 4°C.

Discard gloves and bailer cord and move to next sample location.

Methodology for Low-Flow Purging and Sampling:

For wells that will be Low-Flow purged and sampled, the USEPA Region Il Bulletin QAD023:
Procedure for Low-Flow Purging and Sampling of Groundwater Monitoring Wells will be
followed. The following data will be reviewed for each well in order to set the pump intake for
the low flow sampling:

« Soil boring (lithologic) log and continuous soil sample PID;

- Well construction log showing the screened interval;

» |dentification of the most permeable zone screened by the well;
- Approximate depth to static water;

= Proposed pump intake setting; and

- Technical rationale for the pump intake setting, preferably across from the most
impacted/contaminated subsurface interval.

Equipment

Adjustable rate, submersible, bladder pumps in conjunction with Teflon® or Teflon-lined
polyethylene tubing for purging and sampling will be used. An alternate set up would include a
stainless steel submersible Hurricane Pump with Teflon-lined tubing. The tubing diameter will be
between 3/16-inch to Yz-inch inner diameter and the length of the tubing extended outside the
well will be minimized. Flow through cells will be used to evaluate parameters during sampling.
Monitoring well information, equipment specifications, water level measurements, parameter
readings, and other pertinent information will be recorded during monitoring well purging and
sampling.

Sampling Procedure

The following protocol details the low-flow sampling procedure that will be used for sampling the
monitoring wells. ' '

1. PID_ Screening of Well. A PID measurement will be collected at the rim of the well .
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immediately after the well cap will be removed and recorded on the sampling form.

Depth to Water Measurement. A depth to water measurement will be collected and
recorded. To avoid disturbing accumulated sediment and to prevent the inadvertent mixing
of stagnant water, measuring the total depth of the well will be done at the completion of
sampling on an annual basis.

Low Stress Purging Startup. Water pumping will commence at a rate of 100 to 400 milliliters
per minute (mL/min). This pumping should cause very little drawdown in the well (less than
0.2-0.3 feet) and the water level should stabilize. Water level measurements are made
continuously and will be recorded in milliliters per minute on the sampling form.

Low Stress Purging and Sampling. The water level and pumping rate will be monitored and
recorded every five minutes during purging, and any pumping rate adjustments will be
recorded. During the early phase of purging, emphasis will be placed on minimizing and
stabilizing pumping stress, and recording any necessary adjustments. Adjustments, when
necessary, will be made in the first 15 minutes of purging. If necessary, pumping rates will
. be reduced to the minimum capabilities of the pump to avoid well dewatering. If the minimal
drawdown exceeds 0.3 feet, but the water level stabilizes above the pump intake setting,
purging will continue until indicator field parameters stabilized, as detailed in Step 5 below.
If the water level drops below the pump intake setting at the absolute minimum purge rate,
the pump will remain in place and the water level will be allowed to recover repeatedly until
there will be sufficient water volume in the well to permit the collection of samples.

Indicator Field Parameters Monitoring. During well purging, indicator field parameters (DO,
turbidity, pH, specific conductance, and redox potential) will be monitored every five minutes
(or less frequently, if appropriate). Purging will be considered complete and sampling began
when all the aforementioned indicator field parameters had stabilized. Stabilization will be
achieved when three consecutive readings, taken at five (5) minute intervals (or less
frequently, if appropriate), are within the following limits:

« DO (£10 percent);
e turbidity (x10 percent);
« specific conductance (3 percent);
e pH (x 0.1 unit); and
» redox potential [Eh] £10 mv).
Temperature and depth to water will be also monitored during purging. Should any of thé

parameter-reading components of the flow-through meter fail during samplihg; the sampling
team will attempt to locate a replacement flow-through meter. If none is available, the
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sampling team will measure that parameter with an individual criteria meter. Any other field
observations relating to sample quality, such as odor, foaming, effervescence, and sheens,
will also be recorded on the sampling form.

6. Collection of Ground Water Samples. Water samples for laboratory analyses will be
collected before the groundwater had passed through the flow-through cell by either using a
by-pass assembly or by temporarily disconnecting the flow-through cell. All sample
containers will be filled by allowing the pump discharge to flow gently down the inside of the
container with minimal turbulence. During purging and sampling, the tubing remains filled
with water in order to minimize possible changes in water chemistry upon contact with the
atmosphere. Methods employed to ensure that the outlet tubing will be filled include (i)
adjusting the tubing angle upward to completely fill the tubing and (ii) restricting the diameter
of the tubing near the outlet of the tubing. '

The order in which samples will be collected is as follows:

= Volatile organics;

« Gas sensitive (e.g., Fe*?, CH,, H,S/HS);
- Base/Neutrals or PAHSs;

e Total Petroleum Hydrocarbons;
» Total metals;

« Dissolved metals;

» .Cyanide;

« Sulfate and chloride;

» Nitrate and ammonia;

+ Preserved inorganic;

< Non-preserved inorganic; and

+ Bacteria.

Decontamination Requirements:

Numerous practices are employed throughout the processes of site investigation and sampling
to assure the integrity of the resulting data. Of particular significance to the procedures of
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groundwater measurement and sampling is the limitation, whenever possible, of materials
inserted into a well bore and, even more importantly, of materials transferred from well to well.

Many items can be discarded between well sampling and/or gauging locations without
significantly. impacting project costs. Dedicated sampling equipment which can be discarded
between well sampling locations without significantly impacting project costs, will be used
whenever possible to preclude decontamination requirements. Sampling equipment included in
this category are Teflon ® bailers, nitrile gloves, and bailer cord. However, other investigative
and sampling equipment, including such items as liquid level probes, must be reused from well
to well.

The danger in multi-well equipment applications lies in the potential of cross-contamination.
While the threat of cross-contamination is always present, it can be minimized through the
implementation of a consistent decontamination program during sensitive site measurement and
data collection activities. The decontamination procedure is outlined below: ‘

All site equipment used in a multi-well capacity will be decontaminated immediately prior to
initial use and between each well. Standard site decontamination procedures for the optical
interface probes between wells will be performed according to the following schedule:

- Initial rinse with clean tap water to remove excess residuals;

» Scrub equipment with sponge or clean, soft cloth in a distilled water/Liquinox@ (or
equivalent) solution; and

- Double rinse with deionized/distilled water.

Rinse water generated during decontamination procedures will be treated on-site by passing the
water through a bucket filled with activated carbon prior to disposal.

3. SOIL SAMPLING & WELL INSTALLATION

Responsible Personnel: Geologist

Training Qualifications: All field personnel supervising drilling activities shall have completed
OSHA 40-Hour training, and three days of field training. = Personnel supervising the well
installation shall have observed drilling procedures for a minimum of three under the direct
supervision of experienced personnel. Field personnel will have experience in operating the
following field equipment: interface probe and photo-ionization detector (PID). Personnel should
be able to describe soils encountered during drilling for generation of well logs.
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Health and Safety Requirements:

A site specific HASP must be completed and reviewed by all field personnel. Prior to deploying
a rig to the site, a utility call must be made (i.e. Pennsylvania One-Call) to allow mark-out of
known subsurface utilities and associated laterals proximal to the site. Site plans, if available,
should be reviewed to document and avoid the location of on-site utilities. No drilling should
occur on retails sites within the exclusion zone. This zone is defined as the area between the
pumps, the tank field and the station building. The area is excluded from drilling activities due to
the likely occurrence of subsurface petroleum distribution lines.  After review of all known
mapped and marked utilities, a site reconnaissance will be performed to document the location
of utility meters and storm sewer drains. In addition, the location of overhead utilities must be
 documented. After completing the subsurface and overhead utility review, the area to drill may
be observed as clear or the location may be adjusted to a “clear” location.

Once the drilling location is established, the area must be marked with cones to alert area traffic
of the work area. Other health and safety concerns include slip/trip hazards, working with heavy
equipment and overhead work hazards. During drilling activities, a minimum of protective work
gloves, steel toed boots, hard hats, and safety goggles must be worn.

A final health and safety requirement includes hand clearing the borehole, prior to advancing the
borehole with the drill rig. To ensure the safety of workers, the borehole will be cleared by hand
or air knife, to depth of 5 feet below ground surface. This will serve to clear the area of utilities,
prior to drilling. 4

Decontamination Requirements:

All down-hole equipment must be steam cleaned prior to drilling at each boring/well location. All
soil sampling equipment must be cleaned with detergent and rinsed with distilled water prior to
deployment into the borehole. All well construction materials (i.e. PVC well casing, PVC well
screen, sand pack, bentonite seal) should be clean and dedicated to each hole.

Methodology for Borings Outside RCRA Areas in AOI 5:
1) Borehole Advancement

During soil sampling or well installation activities, a borehole is advanced into the
unconsolidated subsurface materials or bedrock via a drill rig (or similar). Various types of
drilling methods could be deployed to advance the hole. A description of each drilling method is
included below:

a) Hollow Stem Auger
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A spiral tool form is used to move material from the subsurface to the surface. A bit at the
bottom cuts into the subsurface material. Spiral augers on outside convey the material to
the surface while spinning. The center of the auger is hollow like a straw when the inner
drive rods and plug are removed. During drilling or formation cuiting, the center is filled with
rods connected to a plug at the bottom bit. Once the desired drilling depth is reached, the
center plug and rods can be pulled out, leaving the hollow augers in place. The hollow
augers hold the borehole to remain open for sediment sampling and well installation.

b) Air Rotary

A drill bit at the bottom of rods is used to cut into the subsurface material. Air injected into
the drill rods escapes through small holes in the drill bit and conveys the drill cuttings to the
surface.

c) Geoprobe®

The geoprobe® sampling allows collection of soil by directly pushing (through hydraulic
hammering) a sampling device lined with a plastic macrocore into the soil column.

d) Hand Auger

A stainless steel or aluminum hand auger will be physically advanced to the desired soil
sampling depth.

2) Soil Sampling

Soil samples will be obtained for lithologic logging and laboratory analysis for chemical
contaminants with one of three different sampling devices: Split barrel spoon sampler, hand
auger or Geoprobe® soil sampler. For either method, the sampling devices are lowered through
the hollow-stem augers or open borehole to allow sampling of the undisturbed sediments below
the auger bit. Soil samples will be collected at intervals which appear to be visually impacted or
from intervals which exhibit the highest deflections on the screening device (PID or simitar).

a) Split barrel spoon sampler (split spoon)

The split spoon sampler will be driven into the soil column in accordance with ASTM
Standard Method D1586 (Reference A6, Appendix E). Soil sampling by split barrel spodn
will entail drilling a borehole with a hollow-stem auger to the desired sampling depth
(standard five foot intervals). After augering to the desired depth, slowly and carefully lower
the split barrel spoon sampler attached to the drill rod extension into the borehole. . Drive the
sampler into the soil by repeated blows from a 140 Lb. hammer with 30 inch travel. Record
the blow counts required to drive the split spoon sampler each successive six inch interval.
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' Remove sampler for borehole, split barrel open, remove soil sample utilizing a stainless
steel knife to trim the top and edges of the sample and containerize sample in appropriate
sample jar.

b) Geoprobe®

The geoprobe® liner is dedicated to each soil sampling interval. After retrieval of the
sample, the liner may be sliced open and the soil sample can be logged and containerized
in the appropriate sample jar. During shallow soil sampling from fine-grained sediments, the
geoprobe® can advance the sampler directly into the ground, without the advance of an
augered borehole.

¢) Hand Auger ;

The hand auger allows for soil from the desired interval to be collected directly by removing
the soil column that is contained in the auger portion of the device.

Methodology for Well Installations:
1) Well Construction

After drilling to the desired depth or the desired interval, permanent monitoring wells can be
installed to allow groundwater sampling. In general, wells are constructed with slotted screen,
which allows groundwater to flow into the well at the desired monitored interval and well casing,
which restricts groundwater flow into the well from undesired interval. In most cases the well
materials are constructed of PVC. In conditions where the shallowest groundwater interval is
monitored, a single case construction monitoring well is installed. In conditions where multiple
water bearing units occur and deep groundwater conditions are selected for monitoring, a
double cased well is installed.

a) Single Casing Construction

The construction details of a monitoring well are determined by soil type, depth to
groundwater and relative fluctuation of groundwater level. After drilling to the desired depth,
a monitoring well is constructed for installation into the evacuated borehole. -The well
consists of a bottom cap, a length of screen and length of well casing. To determine the
length of screen used, seasonal groundwater table or tidal fluctuations should be considered
to allow the water table to intercept the well screen throughout the year. The assembled
well is then inserted into the borehole.

The annular space between the well screen and subsurface is filled with a sand pack,‘ which
consists of clean, sorted sand. The sand pack allows water flow into the well but acts as a
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filter to prevent subsurface sediments from silting in the well. The sand pack extends one to
two feet above the top of well screen. Above the sand pack, a seal is installed in the

" annular space between the well casing and the subsurface. The seal is comprised of
hydrated bentonite and prevents surface water from infiltrating the well screen. Above the
well seal, the annular space is backfilled with drill cuttings or cement. A cap is placed on the
top of the well to further prevent infiltration of the surface water. The top of the well is
protected with either a stand-up pipe or a locking, flush mount box.

b) Double Casing Construction;

In cases where multiple water bearing zones occur, a double case well is installed to allow
monitoring of the deeper water bearing zones. Construction of a double cased well is
similar to that of a single case well; however, to prevent groundwater infiltration from
shallower water bearing zones, a second casing is installed. This type of construction
requires drilling two different diameter boreholes. '

‘During drilling through the shallower groundwater zones, large diameter augers/bits are
used to create a large diameter borehole. The borehole is advanced through the shallower
water bearing area which will not be monitored. An outer casing is installed to seal the
deeper monitoring well from infiltration from the shallow water bearing zones. After the outer
casing is installed, the borehole is advanced deeper with smaller-diameter auger/bit. The
outside diameter of second augers fit within the inside diameter of the outer casing. The
borehole is advanced to allow monitoring of the deeper water bearing zone.. Once the
desired depth is obtained, a monitoring well is installed within the outer casing, using similar
methods as described in the single casing construction (3a, above). The outside casing
prevents shallow groundwater infiltration into the well. The inside casing prevents surface
water infiltration into the well. ‘

2) Soil Cutting Handling

Cuttings generated from drilling will be containerized or stock-piled, undercover, until
appropriate disposal is determined. In the case the soils are not impacted, the cuttings may
remain on-site. Impacted soils will be removed using appropriate hazardous waste handling
procedures and disposed of with an approved hazardous waste handler.

3) Well Development

After installation, monitoring wells are developed to remove residual sediments within the well
and annular space. Water is pumped from the well a low flow rate (to minimize turbulence
within the well and associated sand pack) until groundwater flowing from the well appears
relatively free of sediments.
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Documentation:

All site activities should be detailed in the site investigators fieldbook. The entry shall include
the date, time, weather, address, and persons present on-site. In addition, data required to
create well construction logs or boring logs (if no well is constructed) should be collected. This
data includes soil type, relative moisture content, depth of water table, observed impact, soil
screening measurements (if PID is used), blow counts (if split spoon samples are collected),
sample recovery, depth of borehole, length of well screen, length of well casing(s), sand pack
interval, well seal interval. The site investigator should identify the relative location and number.

a4, NON-AQUEOUS PHASE LIQUID (NAPL) SAMPLING PROCEDURES

Responsible Personnel: Technicians and Geologists

Training Qualifications:

Al field personnel involved must have completed OSHA 40 HOUR HAZWOPER training. Prior
to NAPL sampling, all field personnel will have worked a minimum of three sites under the direct
supervision of experienced personnel. Field personnel will also have experience in sampling |
and vapor monitoring techniques and sampling equipment decontamination.

Materials and Equipment Necessary for Task Completion:

Alist of equipment‘required to sample NAPL from a monitoring well is presented below:

« Current site map detailing well locations;

» Field data book for recording site data;

- Liquid level gauging device (graduated, 6ptical interface probe);
= Keys and tools to provide well access;

- Appropriate sample containers and labels. NAPL samples will be collected in

laboratory provided 40 milliliter (ml) glass vials with plastic caps fitted with Teflon ©
lined septa; all sample bottles will be laboratory sterilized and will contain the
appropriate preservative, if applicable. A minimum of 10 ml is required for laboratory
analysis. In the case that sufficient volume is not obtained, a swabbing technique
(described below) will be used;

» Sorbent pads (required for swabbing technique);
= Teflon ® (or equivalent) bottom-loading bailer to obtain NAPL sample;

= Clean nylon or polypropylene bailer cord;
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» Decontamination supplies;
- H&S supplies (tyvek, nitrile gloves, safety goggles);
- Blank chain-of-custody forms; and

« Cooler and ice for sample preservation.

Health and Safety Requirements:

Site specific HASP must be completed and reviewed by field personnel. As a minimum,
modified Level "D" attire will be worn. Individuals performing NAPL sampling are required to
wear safety goggles, tyvek suit, and nitrile sampling gloves. '

Decontamination Requirements:

During NAPL sampling activities, dedicated sampling equipment (i.e. Teflon ® bailers, nitrile
gloves, and bailer cord) are utilized; thereby, eliminating decontamination requirements. The
interface probe, used to record the presence of NAPL and relative thickness prior to sampling,
does require decontamination between sampling locations. 4

All site equipment used in a multi-well capacity will be decontaminated immediately prior to
initial use and between each well. Standard site decontamination procedures for the optical
interface probes between wells will be performed according to the following schedule:

- Initial rinse with clean tap water to remove excess residuals;

« Scrub equipment with sponge or clean, soft cloth in a distilled water/Liquinox® (or
equivalent) solution; and

= Double rinse with deionized/distilled water.

. Methodology:

Each monitoring well to be sampled will be gauged to obtain liquid level and relative NAPL
thickness immediately prior to initiation of the sampling process. Refer to SOP No. 1 for
appropriate well gauging procedures. Liquid level data will be recorded in a field book.

Sampling of the NAPL will occur via two different methods: direct sample or swabbing.

The following sequence of procedures will be implemented for the collection of groundwater
samples from monitoring wells.

1) Establish a clean work area where sampling equipment will not come in ‘contact with the
ground or any potentially contaminated surfaces.



2)
3)
4)

5)
6)

7)
8)

9)
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Use a laboratory, pre-cleaned Teflon® sampling bailer for each well.
Don an unused, clean pair of nitrile gloves.

Attach an appropriate length of unused, clean nylon or polypropylene cord to the designated
sampling bailer.

Select appropriate laboratory-sterilized sample containers.

Slowly lower sampling bailer into well until water surface is encountered; continue to lower
the sampling bailer into the standing water column to one foot below the water surface.

Retrieve bailer at a steady rate to avoid excess agitation.

Visually inspect bailed sample to ensure for relative thickness of NAPL. If sufficient volume
is present (>10 ml) place a direct sample of the NAPL into the laboratory vial. If less than
10 ml of NAPL is present, use a sorbent pad to absorb the NAPL from the surface of the
groundwater sample. Place is swab sample into the laboratory vial.

Complete and attach labels to sample containers noting sample collector and date, time,
and location of sample; record same data in field book.

10) Place samples in ice-filled cooler in such a manner as to avoid breakage. Samples

collected for VOC analysis will be maintained at a temperature of 4°C.

11) Discard gloves and bailer cord and move to next sample location.

Documentation:

All site activities should be detailed in the site investigators fieldbook. The entry shall include
the date, time, weather, address, persons present on-site, and the aforementioned parameters.
Only relevant observations should be recorded. The nature of the work being performed is also
appropriate. ‘ ‘



1.1 Field Procedures for Surface Water Sampling
1.1.1 General

Surface water sampling is performed to obtain samples for surface water bodies that are
representative of existing surface water conditions.

Surface water sampling locations for surface water quality and groundwater interaction studies are
selected based on the following:

. Study objectives

2 Location of point surface discharges

3 Non-point source discharges and tributaries
4. Presence of structures (e.g., bridge, dam)
5

Accessibility

During surface water sampling it is important to obtain samples that are not impacted by the
re-suspension of sediment produced because of improper or poor surface water sampling
techniques.

1.1.2 Surface Water Sample Location Selection

Prior to conducting surface water sampling activities, the first requirement is the consideration and
development of surface water sampling locations. It is important that all surface water sampling
locations be selected in accordance with the Work Plan.

Wading for surface water samples increases the chances of disturbance of sediments from the floor
of the surface water body.When wading for surface water samples be aware of potential safety and
health risks. A life vest and safety line must be worn at all times where footing is unstable or when
sampling in fast moving or more than 3 feet (0.9 m) deep. A two-person team is required for most
surface water sampling activities. If the site conditions require the use of the life vest and safety line,
the two people involved in the sampling must be competent swimmers.

Surface water samples must be collected with no suspended sediments. Surface water samples are
collected commencing with the furthest downstream location to avoid sediment interference with
upstream locations.

1.1.2.1 Rivers, Streams, and Creeks

Surface water samples are generally collected in areas of surface water bodies that are
representative of the surface water body conditions. Representative surface water samples will
usually be collected in sections of surface water bodies that have a uniform cross section and flow
rate. Mixing is influenced by turbulence and water velocity, therefore the selection of surface water
sampling locations immediately downstream of a riffle area (i.e., fast flow zone) will ensure good
vertical mixing. These locations are also likely areas for deposition of sediment since this occurs in
areas of decreased flow velocity.

Surface water sampling locations should not be established in areas near point source discharges.
Surface water sampling of these source discharge points can be performed to assess the impact of



these source areas on overall surface water quality.Sample tributaries as close to the mouth as
possible. It is important to select surface water sample locations considering the impact
downstream, including tributary flow and sediment.

In all instances, properly document all surface water sampling locations. Documentation may
include photographs and tie-ins to known structures.

1.1.3 Sampling Equipment and Techniques

When collecting surface water samples, direct dipping of the sample container into the stream or
water is acceptable unless the sample container contains preservatives. If preserved, a pre-cleaned
unpreserved sample container should be used to collect the surface water sample. The surface
water sample is then transferred to the appropriate preserved sample container. When collecting
surface water samples, submerse the inverted bottle to the desired sample depth and tilt the
opening of the sample container upstream to fill. During surface water sample collection, wading or
movement may cause sediment deposits to be re-suspended and can result in biased samples.
Wading is acceptable if the stream has a noticeable current and the samples are collected directly
in the sample container when faced upstream. If the stream is too deep to wade in or if addition
samples must be collected at various depths, additional sampling equipment will be required.
Surface water samples should be collected about 6 inches (15 cm) below the surface, with the
sample bottles being completely submerged. Taking the surface water sample at this depth
eliminates the collection of floating debris in the sample container.

Surface water sample collection where the flow depth is less than 1 inch (<2.5 cm) requires the use
of special equipment to eliminate sediment disturbance. Surface water sampling may be conducted
with a container then transferred to the appropriate sample container, or collection may be
performed using a peristaltic pump. A small excavation in the stream bed to create a sump for
sample collection can also be considered but should be prepared in advance to allow all the
sediment to settle prior to surface water sampling activities.

Teflon™ bailers can be used for surface water sampling if it is not necessary to collect surface water
samples at specific depths. A bottom loading bailer with a check ball is sufficient. When the bailer is
lowered through the water, the water is continually displaced through the bailer until the desired
depth is reached. The bailer is retrieved and the check ball prohibits the release of the collected
surface water sample. Bailers are not suitable in surface water bodies with strong currents, or
where depth-specific sampling is required.

For discrete and specified depth surface water sampling, and the parameters to be monitored do
not require a Teflon™ coated sampling device, a standard Kemmerer or Van Dorn sampler can be
used. The Kemmerer sampler is a brass cylinder with rubber stoppers that leave the sampler ends
open while the sampler is being lowered. The sampler is lowered in a vertical position to allow water
to pass through. The Van Dorn sampler is plastic and is lowered in a horizontal position. For both
samplers, a messenger is sent down a rope when the sampler has reached the required depth. The
messenger causes the stopper on the sampler to close. The sampler is then retrieved and the
surface water sample can be collected through a valve. DO sample bottles can be filled by allowing
overflow using a rubber tube attached to the valve. During dépth-speciﬁc surface water sampling,
take care not to disturb bottom sediments.



Glass beakers or stainless steel cups may also be used to collect surface water samples if
parameter interference does not occur. The beaker or cup must be rinsed at least three times with
the surface water sample prior to sample collection.

All equipment must be thoroughly decontaminated.

1.1.4 Field Notes for Surface Water Sampling

Record daily surface sampling activities, describe surface water sampling locations, sampling
techniques, and, if applicable, provide a description of photographs taken. Visual observations are
important and provide valuable information when interpreting surface water quality results.
Observations include:
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Weather conditions
Stream flow directions
Stream physical conditions (width, depth, etc.)
Tributaries

Effluent discharges
Impoundments

Bridges

Railway trestles

QOil sheens

Odors

Buried debris

Vegetation

Algae

Fish and other aquatic life

Surrounding industrial areas

The following factors should be considered for surface water sampling:

1.

Predominant Surrounding Land Use: Observe the prevalent land use type in the vicinity and
note any other land uses in the area which, although not dominant, may potentially affect
surface water quality.

Local Watershed Erosion: Note the existing or potential erosion of soil in the local watershed
and its movement into the stream. Erosion can be rated through visual observation of
watershed stream characteristics including increases or decreases in turbidity.

Local Watershed Non-Point Source Pollution: This refers to problems or potential problems
other than erosion and sedimentation. Nonpoint source poflution can be diffuse agricultural
and urban runoff. Other factors may include feed lots, wetlands, septic systems, dams,
impoundments, and mine seepage.

Estimated Stream Width: The estimated distance from shore at a transect representative of
the stream width in the area. '



5. Estimated Stream Depth: Riffle (rocky area), run (steady flow area), and pool (still area).
Estimate the vertical distance from the water surface to the bottom of the surface water body
at a representative depth at three locations.

6. High Water Mark: Estimate the vertical distance from the bank of the surface water body to
the peak overflow level, as indicated by debris hanging in bank or flood plain vegetation, and
deposition of silt. In instances where bank flow is rare, high water marks may not be evident.

[ Velocity: Record or measure the stream velocity in a representative run area.

8. Dam Present: Indicate the presence or absence of a dam upstream or downstream of the
surface water sampling location. If a dam is present, include specific information detailing the
alteration of the surface water flow.

9. Channelized: Indicate if the area surrounding the surface water sampling location is
channelized.

10. Canopy Cover: Note the general proportion of open to shaded areas which best describes
the amount of cover at the surface water sampling location.

References

For additional information pertaining to surface water sampling, the user of this manual may
reference the following:

ASTM D5358

ASTM D4489

ASTM D3325

ASTM D4841

ASTM D4411

ASTM D4823

ASTM D3213

ASTM D3976

ASTM E1391

ASTM D4581

ASTM D5906

ASTM D5073

Practice for Sampling with a Dipper or Pond Sampler
Practices for Sampling of Waterborne Oils
Practice for the Preservation of Waterborne Oil Samples

Practice for Estimation of Holding Time for Water Samples Containing Organic
and Inorganic Constituents

Guide for Sampling Fluvial Sediment in Motion

Guide for Core-Sampling Submerged, Unconsolidated Sediments
Practice for Handling, Storing, and Preparing Soft Undisturbed Marine Soil
Practice for Preparation of Sediment Samples for Chemical Analysis

Guide for Collection, Storage, Characterization, and Manipulation of Sediments
for Toxicological Testing

Guide for Measurement of Morphologic Characteristics of Surface Water Bodies

Guide for Measuring Horizontal Positioning During Measurements of Surface
Water Depths

Practice for Depth Measurement of surface water



Sediment Sampling Standard Operating Procedures

Introduction

Sediment sampling is conducted to obtain samples that are representative of existing chemical
and/or physical conditions of sediment.

Equipment Decontamination

On environmental sites, sediment sampling equipment (e.g., split spoons, trowel, spoons, shovels,
bowls, dredges, corers, scoops) are typically cleaned as follows:

1. Wash with clean potable water and laboratory detergent, using a brush as necessary to
remove particulates.

2. Rinse with tap water.
3. Rinse with deionized water.
4. Air dry for as long as possible.

Additional or different decontamination procedures may be necessary if sampling for some
parameters, including volatile organic compounds (VOCs) and metals.

Sample Site Selection

Before any sampling is conducted, the first requirement is to consider suitable sampling locations.
Sampling locations should be selected in accordance with the Work Plan. Wading for sediment
samples in lagoons, lakes, ponds, and slow-moving rivers and streams must be done with caution
since bottom deposits are easily disturbed. Sampling must only be attempted where safe conditions
exist and samples must be collected from undisturbed sediments. All sediment samples are to be
collected commencing with the most downstream sample to avoid sediment interference with other
downstream samples. A life vest and safety line should be worn in all cases where footing is
unstable or where water is fast moving or over 3 feet (0.85 m) in depth. A second person may also
be required for most of the sampling scenarios.

Rivers, Streams, and Creeks

Sediment samples may be collected along a cross-section of a river or stream in order to
adequately characterize the bed material, or from specific sediment deposits as described in the
Work Plan. A common procedure is to sample at quarter points along the cross-section of the
sampling site selected. Samples may be composited as described in the Work Plan. Samples of
dissimilar composition (e.g., grain size, organic content) should not be combined.

Representative samples can usually be collected in portions of the surface water body that have a
uniform cross-section and flow rate. Since mixing is influenced by turbulence and water velocity, the
selection of a site immediately downstream of a riffle area (e.g., fast flow zone) are likely areas for
deposition of sediment since the greatest deposition occurs where stream velocity slows.
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A site that is clear of immediate point sources (e.g., tributaries and industrial and municipal
effluents) is preferred for the collection of sediment samples unless the sampling is being performed
to assess these sources.

Sampling Equipment and Techniques

General

Any equipment or sampling technique(s) [e.g., stainless steel, polyvinyl chloride (PVC)] used to
collect a sample is acceptable so long as it provides a sample which is representative of the area
being sampled and is consistent with the Work Plan.

Sediment Sampling Equipment and Techniques

A variety of methods may be used to collect sediment samples from a stream, river, or lake bed.
Dredging (Peterson, Ponar, Van Veen), coring and scooping are acceptable sediment sample
collection techniques. Precautions shall be taken to ensure that a representative sample of the
targeted sediment is collected. Caution should be exercised when wading in shallow water so as
not to disturb the area to be sampled. Samplers should be selected based on the interval to be
sampled, type of sediment/sludge (silt, sand, gravel), and required sample volume. More than one
sampler is often required to implement a sampling program at a site. The following describes some
of these methods. Manufacturers information should be consulted to determine the limitations of
each type of sampling equipment.

Dredging

The Peterson dredge is best used for rocky bottoms, in very deep water, or when the stream
velocity is rapid. The dredge should be lowered slowly as it approaches the bottom, so as to not
disturb the lighter sediments.

The Ponar dredge is similar to the Peterson dredge in size and weight. The Ponar dredge is a
"clam-shell" type unit that closes on contact with the river/lake bottom. Depending on the size of the
unit, a winch is required for larger units, whereas smaller units are available for lowering by a hand
line. Once retrieved, the unit is opened and the sample extracted using a sample scoop or spoon.
The unit has been modified by the addition of side plates and a screen on top of the sample
compartment. This permits water to pass through the sampler as it descends.

The Ponar grab sampler functions by the use of a spring-latch-messenger arrangement. The
sampler is lowered to the bottom of the water body by means of a rope, then the messenger is sent
down to trip the latch causing the sampler to close on the sediments. The sampler is then raised
slowly to minimize the disturbance of the lighter sediments. Sediment is then placed into a stainless
steel bowl, homogenized, and placed into the appropriate sample container (if collecting for VOC
parameters, fill the VOC jars before homogenization).

Corers

Core samplers are used to obtain vertical columns of sediment. Many types of coring devices are
available, depending on the depth of water from which the sample is to be collected, the type of
bottom material, and the length of core to be obtained. They vary from hand-push tubes to weight or
gravity-driven devices to vibrating penetration devices.
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Coring devices are useful in contaminant monitoring due to the minimal disturbance created during
descent. The sample is withdrawn intact, allowing the removal of only those layers of interest. Core
liners consisting of plastic or Teflon may also be added, thereby reducing the potential for sample
contamination and maintaining a stratified sample. The samples may be shipped to the lab in the
tubes in which they were collected. The disadvantage of coring devices is that only a small
sampling surface area and sample size is obtained, often necessitating repetitive sampling in order
to collect the required amount of sediment for analysis. It is also often difficult to extract the
sediment sample back out through the water column without losing the sample.

The core tube is pushed/driven into the sediment until only 4 inches (10 cm) or less of tube is above
the sediment-water interface. When sampling hard or coarse sediments, a slight rotation of the tube
while it is pushed will create greater penetration and reduce compaction. Cap the tube with a Teflon
plug or a sheet of Teflon. The tube is then slowly withdrawn, keeping the sample in the tube. Before
pulling the bottom part of the core above the water surface, it must be capped.

Scooping

The easiest way to collect a sediment sample is to scoop the sediment using a stainless steel
spoon or scoop. This may be done by wading into the stream or pond and, while facing upstream
(into the current), scooping the sample from along the bottom in an upstream direction. This method
is only practical in very shallow water.

Mixing

Sediment samples collected for chemical analysis should be thoroughly mixed (except for VOCs) in
a stainless steel bowl prior to placement in the appropriate sample container. Standard procedures
exist for preparation of sediment samples (ASTM D3976). These should be followed or the
laboratory informed of applicable procedures.

Air Monitoring

Prior to sediment/sludge sampling, measure the breathing space above the sample location with a
photoionization detector (PID), should the potential for volatiles be present, and use a hydrogen
sulfide meter should hydrogen sulfide be present. Repeat these measurements during sampling. If
either of these measurements exceed any of the air quality criteria established in the HASP, air
purifying respirators (APRs) or supplied air systems will be required.

Sample Location Tie-In/Surveying

The recording of the sample locations and depth on the site plan is extremely important. This may
be accomplished by manual measurement (i.e., swing ties), global positioning system (GPS)
survey, or stadia methods. Manual measurements for each sample location should be tied into
three permanent features (e.g., buildings, utility poles, hydrants). Diagrams with measurements
should be included in the field book.

Field Notes

A bound field book is used to record daily activities, describe sampling locations and techniques,
and describe photographs (if taken). Visual observations are important, as they may prove
invaluable in interpreting water or sediment quality results. Observations shall include (as
applicable) weather, stream flow conditions, stream physical conditions (width, depth, etc.),
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tributaries, effluent discharges, impoundments, bridges, railroad trestles, oil sheens, odors, buried
debris, vegetation, algae, fish or other aquatic life, and surrounding industrial areas. The following
observations should be considered:

Predominant Surrounding Land Use: Observe the prevalent land use type in the vicinity
(noting any other land uses in the area which, although not predominant, may potentially affect
water quality).

Local Watershed Erosion: The existing or potential erosion of soil within the local watershed
(the portion of the watershed that drains directly into the stream) and its movement into a
stream is noted. Erosion can be rated through visual observation of watershed and stream
characteristics. (Note any turbidity observed during water quality assessment.)

Local Watershed Non-point Source Pollution: This item refers to problems and potential
problems other than siltation. Non-point source pollution is defined as diffuse agricultural and
urban runoff (e.g., stormwater runoff). Other compromising factors in ‘a watershed that may
affect water quality are feedlots, wetlands, septic systems, dams and impoundments, and/or
mine seepage.

Estimated Stream Width: Estimate the distance from shore at a transect representative of the
stream width in the area.

Estimated Stream Depth: Riffle (rocky area), run (steady flow area), and pool (still area).
Estimate the vertical distance from water surface to stream bottom at a representative depth at
each of the three locations.

High Water Mark: Estimate the vertical distance from the stream bank to the peak overflow
level, as indicated by debris hanging in bank or floodplain vegetation, and deposition of silt or
soil. In instances where bank overflow is rare, a high water mark may not be evident.

Velocity: Record an estimate of stream velocity in a representative run area (see Section 12.0).

Dam Present: Indicate the presence or absence of a dam upstream or downstream of the
sampling station. If a dam is present, include specific information relating to alteration of flow.

Channelized: Indicate whether the area around the sampling station is channelized.

Canopy Cover: Note the general proportion of open to shaded area which best describes the
amount of cover at the sampling station.

Sediment Odors: Disturb sediment and note any odors described (or include any other odors
not listed) which are associated with sediment in the area of the sampling station.

Sediment Oils: Note the term which best describes the relative amount of any sediment oils
observed in the sampling area.

Sediment Characteristics: Note the grain size, color, consistency, layering, presence of
biological organisms, man-made debris, etc. in accordance with standard ASTM soil description
protocols. :

Sediment Deposits: Note those deposits described (or include any other deposits not listed)
which are present in the sampling area. Also indicate whether the undersides of rocks not
deeply embedded are black (which generally indicates low dissolved oxygen or anaerobic
conditions).
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References

For additional information pertaining to this topic, the user of this manual may reference the

following:

ASTM D5358
ASTM D4489
ASTM D3325
ASTM D4841

ASTM D4416
ASTM D4823
ASTM D3213
ASTM D3976
ASTM E1391

ASTM D4581
ASTM D5906

ASTM D5073
ASTM D5413

Practice for Sampling with a Dipper or Pond Sampler
Practices for Sampling of Waterborne Oils
Practice for the Preservation of Waterborne Oil Samples

Practice for Estimation of Holding Time for Water Samples Containing Organic
and Inorganic Constituents

Guide for Sampling Fluvial Sediment in Motion

Guide for Core-Sampling Submerged, Unconsolidated Sediments
Practice for Handling, Storing, and Preparing Soft Undisturbed Marine Soil
Practice for Preparation of Sediment Samples for Chemical Analysis

Guide for Collection, Storage, Characterization, and Manipulation of Sediments
for Toxicological Testing

Guide for Measurement of Morphologic Characteristics of Surface Water Bodies

Guide for Measuring Horizontal Positioning During Measurements of Surface
Water Depths

Practice for Depth Measurement of Surface Water

Test Methods for Measurement of Water Levels in Open-Water Bodies
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